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J_ 

vi 


= f t b s 1 t a = 2 jJ] /(x) = 2* +■ 1 + 4 i x.y-i- *J* J*' < j * 

x 1 

. D l Sja> f j-I jJ 1 cj L Lf_. juju . 3 

Jim t (a) =-a- t flirt f(a)si+«: 

T -• —TR A -*■ *«* - 

■tjj ( s ) = j ft (*) - Sa + 1 fi j /1 r) 

a 2 

> 0 : iJLb_o x l y-j& JsS” j_L>l ji itifl a 2 = 0 j (2x* + >,' + 1) — 1 


. (am / (a) 3=+w ^i 


'ri'i 


f(x) = +*' 3 (ira fix) = +» isj 


jo;W j i-»;o[ jr^u jiis-iVJ sjbu/xiui-4 


n*)=2-4 


jjji ^, 

















> H r , , . . . I. + 4 . 



/W-a-3- 


2 2{x 3 -l} 


JC LjjLi* iAt LjJ 

2(j -1 )(x a + x + 1) 


ijU *J> 

/ A? I jJ 1 j I ■tA-4 . Jw Jti I JjJLif- I 

4jJUJ P j- 

(i: +“[ j ] -*>; o[ 

, ] 0 i 1 ] J 1 1 _ f Lp * 


‘ ^ Z 'l ' : S *1 LJ I O L—kj J>Lr 

il>V IjjO' ujlj ikjJ I j±p-VJ 

di“ ^ ^ (1; 4) 

.]o;+«ui?ii>(€>,/»uu 

4 ( <g) j^cJJ iJ L**J I £*>113U-fja, 5 
, (f;‘) jiavLJU uj'jULs _ j x = 0 Ji’jdl ji ji| Jirri j L (.r} = + ■: 

■ V^'^l J V*> ^j' jkI 

fix) - 2x - 1 = “ J ^ idL >i y 

fim t/(x> - {2s + 1)) = 0 j [/(*) - (2x +1>l = 0 b*D 

y- 2x + 1 U*Ul> (a) 

(A) ^U« ^jUii ^i^il * (<£) ^jfi S-lj». 6 

.0 JU /(xJ -<2x + 1} Uy 

/■ (i) - (23c 4 1 ) = “ ► D j* X iJJL J*1 j* ! “ J J 

1 * 2 

— >0 ■ 0 ^ x ji>> ja* y J 

X J 

f (x) ^2.t + 1)>0 - 0 j* x tJ i r i> Ait Jf J>i jj jjl 

+ {a) jjai V jUit r > i ai k j> (-«r> 

.{-1; 0) Opj^UVI oii iLdl J^UUI ^^ (^) ^>^1J Jf-1} = 0*7 


X 

-JO 0 1 +® 

x-1 

- 


> + 

x l + x -M 

* 

+ 

-1- 

X 3 
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/» 

+ 

-5 

> + 



- jLLiVk - 2 






































< ’ ■ ■ 


n-.*' '"I.. 

■ J»i* »Cwii'"-. 



Lit* R ji &3 + (1-m)rif 1 =0 II j 1*11 J>ijwil , i-u iitU*.6 : 

a 

,m j4*jI ■ _ ■■■ > ■ i 

+ 1 = m JSUJ2x a +(1-m]b[ £ + 1 = 0 iJjIjil ■ 

-D Jl j-i- a ^ _f(x) a m r tiif J ; 

- jjLij' m 5 y m m jJ 1 *.* ■ —U (L m ) ; 

tr 

,(L ) j (^) UiJ -JaAi J_*s>Iji f {a) = m -*JjU-L1 * 

i ^ijii ^ ^ ; 
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JjL- 2i^L‘ aLLlI 
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r. 3 j 2 - 4x 

1 ' 4(1 - x) 


/■ : A 1 —* 
f-' —* 


y 3, + 4x 2 + x - 2 


x^+ 3.\+f3 


2 (* + 1 } 


f": v i—> 2x + 1 - 


{1 -xf 


3 

1 4 

5 

6 


j'IihT* J. uTl - i ji 11 -t l 

: «J UJI J ^JL j } I ^ 
^ J* jJ jiAU aljJI Jit 


>:*!—>* + 3vV-1 -7 
f :xi— >{x- 1)v'2x -9 




h 12 - x 

/2~+7 


/- £ 

/; 

* 


1 2x + 1 


^— IfLiJ 7CT 
vViir 3.V 


1 * 10 S 2x 


1 - Jin 2x 


* 9 

10 

11 

12 


,i 

liA\ f *JUl ^ O 
/(*) = 1 

. 1 i JjJ I JUC f i^lI - 
.1 JU* f j I . 


t_ih ■-J" 3i J 1 j ^ f 


J[X) = 


'.'1 


I 

x 


. f li IjJI ortP * 1 

; jJu L*f -J I jU ■_> yL » 2 

,) (0}= 0 j x # 0 Ijl ^(x)' = ,i (jt) 

S 0 jut jUii'HJ iL'J g iJljJI J* 

t 0 g iiy! > 


; LJldloVli 


- 1 i j: *i—>- ^ + 3x- 1 




■V * 2 

x + 7 * 


* 0 = 5 ? j-: x h 

^ - -2 t f.x i—> Sy 1, - 4X 3 + 21 
x, = 0 t fix i — * 2 -x + x sin |v| 

\ - ^ s f : x l—^ cos x ■ 
Xfl-0 i f:x\—>(2x-2f . 
x=0i f\ x >—* x& - 
= 0 : f: x i—> bd * 

v wUli Ajj 

( v -— tfc" ■■ j . .1 JJ- / ^r- Lai I J_ J JL4 jj- 

i D iUUJIolj A iiiJI ^ f rJIjT Ji* 

s jd 

-\- - 3 i /(x) = x 2 + x - & * 


x < 1 tf£\i\ f(x) s vl - x » 
/(1) = 0 

x> i jLf y 

* ^“ 1 J 

\ = 21 /(x)=i*M * 

X D = 0 i fix) = v'i * 

x u -2 s /W-VF2J 

Xq = 1 1 ,'= A 2 + 2|x- 1| 

*i,= -2 - /txj=x+y47? 

Uu^If JtjaJ 

lD J - -?3 

/ iJ'yj _/' iiiili ^U! ^ r A j 


; dUWiCJ^U-l^ilUJf 






























. (0 ; 1 I ) 3 J** J] 

, f ULJI ol^' 1 

,f jijlJ 1 cjIj-a- jj^ j^i *z 

A -3 

T A Ju£ ^ b .J^IjiJ 1 

|! /■') jjiA I >'w / aI * A -.jjJI J jv ■ 4 
.A -Uf ^LJ 1 j (^) [•"“_?! - 5 

2 cm sA»j5I 

^ Lf R ^lij« /(! © 

t{x) = 2.x J ^ 3r - 1 
./ ijijji oU* ^i. 1 
■| lj*l_» J—3 j r{x) — 0 iJjLul jl i/- ■ 2 

* .1,6 < a < 1.7 4> 

,]1:M Jl^1>iiydliJUl |jJ . ^.u 
.flW = fr^ : <jk ^ 
uijjj jui^Kt&i 

I . (o ; i, j) j **'-** ,-^ 

.4 cm _^l 

1 J- L^JLmjl- 1 lIL- '.£■->■ -■ j iJljJI I ^1 I '_ 1 ^JL' [ Jtj3 r 1 

,(i ji^jlg^xj 

,ui {-f:') (A) ^UliJs^L^.2 

.0 UjJUij A ikfcU' 

^-Lfll J (X } ^jnU-L **j*_j^ iA'J 3 " * 3 

\\ ^_<X) j-Imh -M ; i] JuiV(A) 

, . 1 iWjJI C4j ikiJl -u£ 

TJ^UI ,{A) ^Ui.^)^l rJ l*4 

, i ii^kiji *jij ajui 


*_■ I j_d_J I > Lfe; l 


^ r iiw -.-v^ LAi ^jjp 

J $ ji ijj, icji] 

; iJUI^J-l 

/(*)**»( J \~*f .1 


/M = i 

r$VX 

*2 

f(x) = 3* ! 

- x - 1 

>2 

* 3 

fi jc)s-x + 

1 - 4 

1 1? 

* 4 

/(x) = x 4 

■ .ban X 

.5 

/U) = Jt- 

tan x 

.6 

f(x) - Zx' -1 - 5x' 1 

+ Ax 3 

*7 

j(>)- j 

2X-5 

r + 1 

.8 

/w= 

s + 1 

2x - 5 

,9 

;(x) = 4r" 

- Gx’ 

■ ID 


3UA£ti Um£ii Jij-ifi 


f(.t) - 1 , ■ .>. ^ J b / © 

A I a, ■ 

j^Lr n ^uJf JS J>' &■ ^ 
Ljf i r l> }jx Jti" tj* rt J L Lx .' ■'VJ j 1 *-'1-4' 

.1 

t ,v '(x) i n UV-i* . 
F!-{ l > & * >1^ 

: ULJI^mi 


f ■ x —* X s - 2.x 4 + X 7 - a + 1 * 1 

/ :iH ^2Fn‘ 2 

f ^ x i—> iiTi 2x « 3 
: jjU Uf jJI j f 

./(*) = sin (a* + |) 

JjUil , j> I ^Ia)I ^i 1 (|aj 
v" + 9'^ “ 0 | 
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3fl 



















■ I: . (o 

ir (k) — 2v 3 + 3.\ J - 5 
j^ljHf ‘ >3 (x) JLU- fi (1) ■—aJ . 

-A LjJuii- ^ ll f.x) s^Lil , 

R-(-l} >ii^l! -2 

•fW = - ~ J * 4 i j, ui 

X + 1 

■ wj^i rf-Ji m ><-i 

-, f i/UJI ^ 1 « ( I 

X ^jLk js>i ,>*• j i Oy » l yj 

/M =^*ta* l J n > R- fl) (k 

, ;ljuii C,b.a sXv> 

■ ( ^ 3 J ( f , ) * _ . . . . ' . J I V nL ? jVI ;i I . I, _!- 

t^;) j {<;) uj^k1 L Ur ^1. (J 


iJ p> b j i u>t ■ 

lTjU o(o : o.) ik*J< LU' f u 14 

, v = 4x + 3 Ij (0) L ,1-_L 





(O ; 1 , J ) y^U 


ikJLJ' IJUUJI^VaLJI^iJiju » (£ 
V" = 0 *6 i. J = n 


,/■ “ J_ 7 

y 2 * ’ 


. 1 


v" = a - 2 * a 


y J = ^ x +■ cm(x 


n 


V = *IN J 1£ * ID 


y=o * 

y--s *i 

i/ = v'Z\--1 ,; 


y s l 


y=j-£ps2x pf 


la; +*f JU1I ^ yui / jj} © 

•/'"M . /"<*) , /'{*) _i. • 

jo* n w L>i ^ _r'(r) ijU^ .i 

■ ■ ■ ij “* j**. 

jwtJ 1 xa _pj „ jjij 

J1; +*[J^ jk i^iiiJU' ,) jikJ 

J (*) = ^-j : J*- ^ 

P J II ^_i_j> w wj.jj: jti 


jjljl^j ,*W J; ^ 

, (O ’ 1 I I \ 4 

8 adujui WJ j-JUJ .ti .1' 
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^1/^1 

|J Pji jjl ulM ||^c (jJ 

© .i>ui , j jt^k <^*U ) 







SuLjVi Ji jjji - 3 



iliii'VU iJLLi > ktjKi F I ^ f iJljJU iJLjsl ilb A iMi r 

,F(x)=j(x) ,\j,x I > 


ii iin isj-ri) * 

.Jb^JLI mjetyJ iJh Jfil JUJ*? I 



l jit LjJ aJLJ ii I a F j l JL*w= (jU LI > f I ij 

:^U \ jUlijJ.' C JljjJl^ I > f il'jJJU^S'l JljilOjli 
IV M> ixe c G (x) = F{xjl + c ,1 ^ x jj* J5T J*i ^ 


* ; 

J Jllt 4 J *_L?i U'i F j I JLl « j iJli f ■ 

j lf 0 = Ci (Xq) f aJIjU G *J ; J y fJ f IR j- Vq £ I jlf I if ; 

* G (*> = F (x|+ V F(^o) -1 ti* -.# ^ J^L^' j- « lA ^ 1 J* : 

■ 

*JUS 5 ^Li I ; Jl£- jJ kJL?! iJli F * I Jl>v* i _ f Lt iiJj** iJU \ ^\£ 'j' - ' 

.X, s \ \j±vjd\ jti—>f(x)-f(*^) : 

1 jj>ru jijjJ jijj * > 


F J f LAlJljJJ 1 

-——i 

., , F JljjJl ^ j UIjJJ JljJI ’ 

... j SJUJI 

( = R 

£ £ R AU}> X |-* tx + ( 

fe ■: R Aj X 1 —> Jf 

1 = R j!ji n > 1 jLf Ijl 
r'l < -2 j 1 ^ li- 

l-]-»;0[ J l-JO; •»[ 

c f R ^ x 1 —> — 1 .. x '■* 1 + C 

n + 1 

X 1—+ 3T 

t * ]0 ; +«=! 

c e R x 1 —> 2 vx + c 


S = R 

cs:R xi—> itnx+c 

A" |-* CWS X 

3 = R 

CfF 3™^ x 1 —> - c:cH x + c 

x 1 —> 5rrr x 

1 = R 

CfR ^ x y —^ y .un (a.\ + b) F c 

X 1-> Cf.x (ax + bj 

b (. R j d f R* 

1 :; 

1 =R 

c !i R x 1 —> - ^ tL’i (dx + b) + c 

x 1 - — ^ sin [ax + b} 
b i. R i a c R ^vr*. 

1 ; g + fji[ 

fee Z 

t f R J~> x 1 —^ fan x + c 

xa—^ V 

ft>y x 




■» 1 v ■ ■ ■ ■ i # I * li * >1 * *■ * fc * »■ * •* ■ 









































* ft' i m i * J>j J J UaxJ ■ 

c j I jLv jLi^-Jll *LU jtiyyijij u 



f UUJ F U^IJIjjJI 

--- Uf ii>M 

r . , Lf O jM 1 jj IjJ 

1 - R,jtin>0 

1 - R jsi rs * -1 _. n< 0 jlS' li; 

n(x)- Dl^> 1 ^x 

k*j= n l r «(*r +t 

/(*)■ »'(*). uU)" 
rcZ‘-{-l}^ 

;( ^ x iLuS’i .Lis_U i = R 
♦ W(X)£0C^ 

F(«>* 2^5155+c 

/«-$ 

1 

F(x) = 5 Z71 Ll(x}+ C 

f{x)-[^u(ij].u'(x) 

1 

F(x} = - cos Li(x} + c 

/(*} - [ sin u(x)] r u'(x) 

J Jbii L jJ-t j i i,v jti_ ._ l *J j S' 

s /0)cJ ^ 

F{je) - (st.u)(x) + c 

f (*} = (v*u)(ir) 1 w'(x) 


* 

J*II ^ Jj. iJL*I 1'lji Jjj 5 JU^ JLMU iLb j-i ji illjJ jSj iV% , 
JiSl jU JJ; JO ’ +®I JU=4^J iJLJ j [0 ; h»[ Jx xh-^v* auil 


h -ti—> | xVx iJUJi Ji* JD; +*{ Jx cJU.1 iJ’a 


























4 t n_> i ii J A . !i . rt I Jl 


- I 

F(ji) ~ 2x J - jf 2 + 3x “ 4 : LkJ R jJyfi- jJ I ■ F 

f(x) - 6.x 2 ■ 2> + 3 : Ja;LS R Jz. XjA\ UW1 f } 
-R jLt f iJljJJ jJLpl | j ^ F jJIjJI jf -1 
| _ _R Ja f JUJU C ^>1 jJLtff 2Sh & '2 

, ^ 

1 4J4- ’ !>■ J R J-lLU j F -.ijjJ-l jei£ iJb f iJljJ 1 * 

?{*) -/£*) ■ x j4a Jf >1 ^ J . F'Oe) = 6.x 3 - 2.v+ 3 
R^/yuu^VijijJijuLj.p^/yLUJLUfass^ F yuiji^ 

.CeR Jr-—* Ffx) + c JljJI^ 

■K- 1 -) ij Lt i^h] UJI .J- 1 j—iX f iULiJ G j>l J.J L j j yU JuKj'tf . 

R > f *-Lrf illj J* G {*) = 2*? - x? + 3.X + 1 : J. L^" R> ii^dl G JlJI 

f ---- 2 !> 4 > 4 J 

J j I ^ j f (XdljJi ^ J>J iJb ja-|I -1 

- J - ]Q ; +=t J g fa) =4r f F - R > /{*} = T *2 . 5x + 4 

I __■ g yf tJtsdWI J* Hb J5J 4*A«AJ JljfjJ! Jf j*j[ -2 

F F{x) = J x 3 - | x= + 4' :J,JR> iij*JU F yUL 

. F'(.v) - 1 JJ 3 - 5x + 4 y X ^4_AA JJkfi Jl>i j 

- fix] 

■ R Ja f pun iaJ yb ^ f puji ail 
1'J : *»[ JL*JI Jf aLU G (x) = - i : JL LJ 1 ]Q ; +*[ Jul' ^ G sJU' 

I *J ™l *“"b .y- G yljJ ! jjl CfA'i = pr F ]Q ; +:°E VI X Jj'’ 0^ j 

JO; +*[JUli Jb 

' R > f JIjjJI y CtR vL> XI—4x + c JljjJi* 

.]0 : +-3ef g c r {R xi— c ' JfyJ f 

A 
























X n iJjJl JLlc Jtaul O 

- -■— — --- 

: 3(*) = \: ; l=]-*;<>[ : M4 =a*-x ; ! = R: ^ LJ l ji* jLiyd jLJiji ^ jf 

,o i ^ 4:1 iib jji j r ^ f i }ljj f ^uSuyi^-i 

, -2 Wl j-i ^d! J ]-*: ; 0 [ ^ jj ilLU G *JU5I ^ ^2 

i ^ 

:/ J i-U^ JijjJi ^ciR j H(a) = i V' - ^ ^ + c : > -*f R JU ii^il l-l Jljjil. 

!/ d'jJJ F U^S'I ^U' ^ .C z 1 ^aj . .1 (0J 3 - [0J? + c - 1 J HfCl) = 1 LJ .Rji 

: F(*) = | + l r Jt U£ R J+SijtU yid!^ 

: i*U'VI JljjJI ^ XeR 5 i(x) = 1 + X. ■ JL Lf ]-» ; 0[ JU a^jJl L JUfcJl- 

: .>.-^ jii ^ 4 *. = o M-2) - 0 ivJ .!-»■: ot ju ^ juj 

G Jld«^ -2 J-«;Q[ JULI Jx g 2UJ ZjJi\ JJUI ji ^ 

: - c W = r + j ^ 1-X .0L 

■ djjlU J>i-IJ * H n-tVl J|jtill JLwmmI O 

■ -1 

; : u\si\ ±ra\ J 1 JUJJ jli / JijJI ^ illj J£J uJSfl J!*J Lr* 

■ I = ]0 ;ti[ t f(x) = J * Ctfs A-+ 3 (2 I = R t f(x) = x a + ** - 3 a + 6 (1 

: l = R I f (x) - ces 3 v (4 1 = ]0 ; +«[ i /(a) “ - S + sin i -1 (3 

I = R s f (.v) - sm^2x + g j (5 

* - —-— - 

: J* 


♦ F JljjJI fix) = ** + A- -3x +6 JL-*. R jLi / -JljJU LkJi\ JljJI. 1 

- C * R w^> F(a) = 1 r + I A 1 - 1^+ 6x + t j JL uf R ^ iiydl 

: ^idl F jljjJi ji r(i) = ^ - LOS A + 3 ii-> JO ; +*[ jLt f JLUJJ J jJI. 2 

» .V ■* 

: c R F(a) =• - ^ - SLFl X + 3 a" + C : jL ]0 . +x[ 

: ii^ii f Jijjj ^ /■{>.) = - ?. +sjma-i J0;M J* f yu)U^Sij(jJ(.3 

, <jx 

■ =< e R F(x) = Avx - cos a - a + c ,jL Uf ]0; +:i: [ .^JU 

0^*1 F Jijd! ^ /(a) = CM ^ f ywj JijJl + 4 



R> F JfjJI f (a) 

Ji jdi - 3 _... 


-tf P F (Jt) = — ir?] 3\ + C 

J 

= sin (2 a 4 | ) r i- JJIjJJ JljJt. 5 
c t R F(je) - - J Ltis (2x + | ) + c : 
















2 OriJ** 


juii> / au> yJ ai,^ r / aul ^^ ^ ^^ 

- ■ - - '-"• /W-p&i? (1 


= R t f(x) = 


(2 


/F+i 

.1 = R • f(x) = COS x . sin 4 x (4 


,I = R 

I = R *. f(x) = (x-2)(?-4x+1) 3 (3 


: 


F(x) “JL F JW v* R > / au) ^ S '' JM ' ° i! : 

; J,^£ R Jxiiydl F R > / aU) y-»'f JM' 

.ceR ^ F(x)=- * -1 TT.+C 


X 2 + x + 1 


R u J)Ul.v(x) = *5 . «W = ^ + 1 ^- 2 

x ^^jr>1^ J K>;M>.iU*tfua ( u v auii.«'(*) = 2* 

(v'ou)(x) = V[(x 2 + 1)] = 57JT1 LfJ ' vM= 2A 

.* ^ j* >i ,>• j R > jifaKUa,uj/ yuiji^ 

f (x) = v! (x) x (v' O u) (x) 

= (v o u)' (x) 

: JL US' r > vo U .Mi^ r > / aui uJvi JM 1 O' c* 

(v o u) (x) = V [ u (x) ] + C 
= V (x 2 + 1 ) + C 


= /x 2 + 1 + C 

c) - JT+~i + C : Ju ur R > ayj.1 F jijJi ^ R> / au) ^ Sn *' 

.CeR C-> 


^ jr>i ^, r> w ^ “ ~ M: u(x) ; ^ +1 '■ ^' 

.u’ (x) = 2x s x JLi> ;xc g iM & Ua '-' ^ •" ( x ) > 0 

R> /yi J jJ^UMtjun fJ ./(x)=^5 1X 

,C€R ./(x) = ^) + c : ^ L* R > F J^ 1 ^ 

^ _ J j 

f( X ) = v/?^1 + C ! X JS" >1 ^ : J 


.ceRc. 























\ ijx JS J^i i R ^ iy'i j i' -v'lji . u (a) = ./ - 4\ +■ 1 ;w* ♦3 

/ (jt) - J it' (.v) X u J (,x) ; x Srf JS ^ jl ■ u' (*) = 2X - 4 

Jb^JI v /(a) - (x - 2) x - 4x + 1 f -. Ji. Lf RJ* liydl / JW U-^'l JM iij 

c R F (x) B 1 X 1 n 4 (x) + c : ^ Uf ijyJI F 
,c R F (x) - g (a j - 4i + 1 f + c ! .X JA* J~i ^ : Jji 

ij ■ JJi iJ^L£ j E4- ^JIjW' » N {x) — 51N X A.-iSjB 1 + 4 

* 

. u' (x) = €c$ x . x tjLA* in JS j 
t HUU i-L^'l JljJI J ^ . H.x) = u' (x) ,u‘ {A) s X JL^ ij* Jf >i ^ : J 

R F JUjJI^ f(x)saax sitf*x J* UT R>^l 

.«R ^ F {*) = 5 u ft (.v) + c s J* Uf 
,ccR^ F {.v} = -J .iur^tc JljJI y f yijdU JljJi jil 


i-US' 1 ' J'jJll-3..,. 


■ -p ■■■■«■ ar ■■■■!■■«• »4>*fc+fcfcifclldl + 4 + * * 4 * B 9 l> h 
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9 - - ■ I . r 


r 1 * 






f (x) = ™ i JL_ Lf ]1 ', +'A jL-wil !*,-« yij r 

X Jijipr SJUL Ji' J>1 ^r“ ^ b j a w1 -hM> ^ 

/(*> = a + b ^ i II l + *L *M> ^ 
,]1; +»[ jUi! JU f ttUU 5uL<f5|L jij^l ,£*. 2 
.2 ajuJI jup'po-ff^l f yUJ G =JljJI »-3 
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- 3® 1 tz 4 / + 6 " 3 T 6" - T 

i s “* c a *-i) * = l*f ^ > r™(3x- f) d„=f iii 


2/2 


n ^ [ 0; f 1 /£*) = cp5 ( 3 - x -f) ^./" aw «_jdi ju^i ji ^kj 


3 LUI£LI 




u. 


fx > 1 wO / *Lr dt i fx Lx 6x t f (2 , t) e r dr s f ’{2x +■ 3) jfrix <f.v 

1 t ”£l "0 


_/. (2x x 3) stnx dx JV.&JI . 
v jJLJI jS) u (x) “ -cosx j v' (*) = 2 j j! ,u' (jc) = jinx , v {x) = 2* +■ 3 ^ 

.|J0 ; nf u' iJljJI j (D ,; x] ^Lt 

/ (2x + 3) sinx dx = [- [2x +■ 3) cosx 1 . / {-2 «sx) dx Jlsll, j 

D t Jq 

= 2ji + 6 + 2 / cosx dx =■ 2j? + 6 + 2 [jinx]" 

a Jo 

= 2rr + 6 + 2 xO - 2n+■ 6 

J {2x + 3} jinx dx = 2n + 6 jil 

ft r i 

J {2-t)e r dr 
o 

i>!~* V UIJIj [0:1] jliiMOa,u u yijjl .Y{t) = e 1 J 

v(t) = e' j «'(t) = -1 jil [0:11 > 


116 


























-(’< 2 + r > e ' * = [(2 • f) _{,V) *■ (-»* 2) * Jr’*F df J ga, 

= e-2 t.fe'L 1 = 2e - 3 

jf '{2 -1) e r dt ^ 2te * 3 JLJLj 

J Jrtijfdjf J-dL£jJfs_ji_* * 

[1 i *] ■* w' i/WI -v(x) = ti j u J (x) = x £_ki 

V W B x J * (*) = j * J [1 :e] jit jU&fSUiLtf v SJIjJI j 

= jlga, 

* $l . 1 [ 1 ^] * = £ 4.^+1 _ i p *, i . ] 

2 21,2 Ji 2 4 4“4 e 4 Li 


f x fii jc df= -i c 2 + ! 

4 4 


[1 ; xj jLp 
f 


4—4 

JbMij 

-i ^ 1 I Inf dr ■_.l_»- * 

H J iJLJI .V (r) - 6v r j L' (*) = 1 £* 


V (x) = | j u (*) = f jaS .[1 ; *] jit iLUi v iJLJI j 

_f = [t - J f >c -1 dr = xLx~J 1 dt JWL. j 

=xt/LX *[t] L = Jc&ut - x* 1 

Ltdt-xbx-x+1 01 

jjySOlc^iJLfcu . ajiui jULuYl 2j\ jJl 


L2=»J-J 


fix) - & ■ Jt US’ ]0 : +oo[ ^ SJIjJI jfc / 

, 1 ! -Jli ■ f mj I jJJ * *J I jJ I jtx. 


J* 

.JO ; +*[ J* irrl^i 31 j Jj’i/I jit J^7 f ji] lo ; +*{ jit j Mj— J jJUJI 

*V*' f SJLJij* 1 AjuJI ^ ,xcu jJl J JO ; +w{ jit f 4JUU iJLpfl SJIjJI 

F(xJ *= J l/tftt t dr j Jj Li 

*£jft£)Lt iL-'iSU! J ■fth.tdt J^.L^-dk __ 

jliittUiLLi v iJIJIj JO; u 1 JJUM ,v(r) = U j u '(t)»,/r ^ 

■ v f 1 ") = j j u ( r ) - '| f •ft jij .jo ; +■»[ jit 

jf > trdr - [|t 4fct],’ - S' § iff * = |* VSfat- f gr ^ ]; a i ^ 

y ^SailsJ^ | i-7 r .__.__. 3 9 9 




















10 ; + *t jit iijJI f ilWI 1 i-uJI ...uuj Jill f «JL.V| iJfjJI r^. 

n 

■f '(*) = J* V* &or ■ | x /x + | : J, U 1 ; 

j~;~ ■■■ 1 1 Jk* i ll . 1 .^- o: 

- -"--- ; 

: ^ i -JUJ Jii 1 £ Jl ftj-LJJ * 

*■ 

.A > tri 2 x = X j X = tj gnsJiUll ^1 — -j-■ ■■ L i j ji f (x) = "—r ; 

—--— __ __ __T ■ 

j*; 

« [t £ ;a] JU I* J* H XlljL'l * 

+ 

• 3 “C?Ti‘ ,s ^ : 

■w'(3f) = e 1 J [Iri2 ; M JWi JU il-Li j u aIUI ,u(x) = e?+ 1 ^ : 

■ / (*) ‘ i^y T J* fix) &l l 

[<X2 i A] Ji^! j* ii>i F iiijji ^ [&,2: Aj sjw iJh ^ f : 

i 

F M = fii (e x + 1} j [&2 ; >.] x a jLt J* jJ ^ J .F(x) = tX [u(*H : J, LT i 

* * £ e *Ti d * = F W' F <W = «, fe ? -+ 1)- M<?* 2 4 1) j 

= t(eS l)-tk3 = ikf£-±l) : 

s 3 / ; 

***,, I 

4 

* I innf l J* j^K |U> ljLu- <JT> 

- --: 

: J- LJ [0 ; 9] Jyt «j4l / -LiljJJ (£1 J*dl J* JbJ- ^Jl ; 

L j^ l£ j~ lA A> Ln* i Ji I I X k 1 1,1 ] 

{o ; i -,j , £) -uu^j j] ^^ , 2 : 

^ i jJ^ < j-jiji‘1 Jjs- f (■■) jj-^t ; 

*■ ■ ^2 U-^V Jji Jj-i; } ■ 

.|fT|=^cm J j|j!|= ||f|[ a 1cm V, f^J.\^A m l 

-II i l( - II III = 3 c m j ||/|| = lqm ^V 2r =ai^*U \ 



































■ A = 9 J i = 0 irdiUl j ^ J ('£'} 1 >puU( ij^l-Jj-I ^ a jjj 

' i?l - i D /(*) <** jM [01 91 W1 i-**. / ilLdl J U j 

.jf f (a} di ^L-> 

f {*} — (9 - xj ^ s [ 0'9} J UJ' ^ x i l L^,jl* 
10 ; 93 / illjJJ <±J Ulij* F(x)-~| {9-x}! F 4 JUII 

K ' J. / f*) ^ = F (9} - HQ) = - | (9 - 9) '/V- 9 +■ | (9 - 0) v'9^0 =18 JvdL , 

JCiULJI^j) A = 18 J 



^ fl. -Bern jl ^ c-m I jt> ^jI>L-J.I 

v^f 9 s{t)dt M ' 

= ii(si -^) - JtMQ " ?J- n 

“ ^ tjr|3 Ljr* 

.V, = 42,412 cm 3 J V^^jrim 3 j 



[ /tl£=U ^u*.i - 7. 


V 2=f* s l r ) dt LjjJ 

=^Vdt= [(woi* 

= 9js^ 3 = 27n 2 

* 3 - <^ 3 ^ rJ pJ.IS 4 *j 
V a = 2 ji 2 k ^ * \ x1 Cir * 3 = 3'i 2 cm 3 j jl 
-V ? *: 29,G09cm 3 JUL j 
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■ P - ■ F ■ 




I 


/ ^ ('ft J /(*) - * + & M + e * : US' R* JU iij*Ll iJljJI _f : 

{ton ij>jJFJ ,{0 ; 7 , J) j ^ ^ ! 

► f *w IrJ ijl^i.' j^jjl . 1 k 

-(^'h) aj '"^ *^t+^AJI ^jijaH * 2 j 

.1 4J^li A iiiJI A_t (^> (A) __LJ1 HiU*4jft£ . 4 : 

.(^)^jK5 : 

-1 >* uu^i .^Li* jau. x j y- * ^'*Li ^,■-s-...n j* (d).6 J 

l l j fD) r i=~i j -(^r) ,j^L jjWr >*jj afA.} ^_>i ; 

n 

-x = a. j * = 1 ; 

■ E 1165 1 fn2 J* 0,69 J»*j , lim ft (a,) ._=. I * 

i^t«a ' ' 


<J* : 

T 

■/ *IU1 Ol^JL- i-Fjj , 1 i 

(R* lA g; 5 ) J ®; o[ u jo; +*[ ju f k ; 

]0 ; +03[ j, J.® ; 0[ LftJUil J<r ^ jU^ a,U / * : 

/'(*)-H-JL-f' ■ o I 

■K);<■»[ jJ«;0l BBiytkk-jr>:/'(*> ijUJUjj. : 

• e">l jJUl,, -x>0iU x«0 stftSJ j 

/■(*)* 0 1 >*:« l*l-€'<0 Hi l + i<i jl if : 

.1-= ; 0[ JL-JLI jL. LU Uib* / iJljJI Jtilt J : 
- e "<l -X<Q±U X>0 jiflji : 

]°; + *i J 1 + I.e">0 14 Ui J ir : 

,10; +*{ juii ju ioiljii* / aid! ^UL, j : 

ft / (*> = ' tx J (x) = -« j ft f(x) = - c k : 

' t ^ JI ^ iJL> ^ j| .(ijn e .n = +* j- fim 3 +* ^ ft x j 

f(x)^x+Li-x) + ^ = - x [-i + Mz^ tx<o>] i>fl u u a : 

■,% $= +- J /“ = 0 JUl J -x_» + * klii^ Ua : 
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* i 


(im J (x) = +» J' rim [- a (-1 t j] = +» J 


1 /«« f '= 0 j rfm & L i = +30 j i;' 


t J?L ^ s + K jc > o ,_^i 


* 

" J 

0 +ir 

fix) 

- 

+ 

JM 

+GC 

-oc| 

+«■ 

-3G 




C> I>ycJ 1 J 


WL^! ,j^ ^1) x=Q iSi\j d i ji 6 jl lim j (jf) <2 


e*“ t> ■M tW o*! Snt = dm {i + M ? ! + £l') - 

Xr> ~* i -s ■ 3t '" ’=° \ x x / 

S™ |/(xj-*]-+■ > §m = i , w -i^ 




' +(c ^ 2 =Jt ju^ 

/{*) -* >0 ^1 fru: + e' ‘ > 0 s X u« LjJ 

■]1;+oo[ v = * (S*) jUo 

.' ',4) -J (?) < 0 J j \ ■ \ \ 1 uM UIJ VaJjs* J ij iiyw f iJljJI . 3 

1 + 

4 ^ X 1 < 2 Xl '“ i ^ 3,J ^ Jr* 1 
; (i-*U- JLaiJ) j (j) * -0,357 j /(J) * 0,413 ; 

^ X 1 ^ J^l>jl *kL f^) JLIL i 

[ 1 11 

2 " r ~4 J L ^' *^Lu j j jJjjl* f i iUJif Ll<J 

/{-£■)* -0,356 j f(~^) m 0,456 
m ~2 <x i <J 4 *a ^ ( x ) ~ 0 *JjUL j. jl . j {--j J ./£- ^-j <0 j 

•b***-} W-uJte,»i>Kiy«. e w 1 (^) 


.1 l+sL^U^Jl A ^kiJI Jiit (A) ^Lli Jil*- , 4 

■/ (1) = 2-A s/(1)-i + 4- m 

■y = ( 2 - e)*- 1 + l u,»(A)iiil~ 

•■•IIIM*»««jft||| it , |i|Mtl||11(f || | , iB ^ B< 


^U^ivLJ-i-7. 










































■ a 

* Jt 




\ ! !*~ J 


,5 



- 1 Lx dx + 
“1 

r i. 

J e‘*dx = 

i 

*]+[- e-' 

X 

1 

= XLI L-k-e 

!'* + 1 + 1 

II 

> 

V- 

1 

aa& 

+ 

1 * J_ 


C 

Xe^- 

X Xe 

At oo 

= (A LX - 

X - e ■■■ + 1 + l)cm 2 




. ftm ^X) 

Lida 

Jim fl (1) = 

i’"* 

J thH A |U X 

?. “MB l 

-i --L+-1 + 1 
Xe* Xe X 

] " +cc 


(im A (A) - 


+ 3C 




•■-■■# ► r 
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. (O ; j , j ) J fU* J! vj-A\ tfjs«ll ^ g iJUJ JiJI ^1 

■0 *J IjAJ D _S;jaJ I Xi. Jrt£ - 1 

3 1 

X wi + [777^* jtl ^ *** >' ^ j' «^U2 

■^j XT^jJ I ^ Ij^i;, f . 3 


■3 W s « + Z + 


^ J XjjLtll j ^LjJ^J i p ijiTI , 4 

.(A) JJlil lr > J litl«*ii_tl j f£ 3 ) ij> . 

- r 1 * 11 ^ J L^il ^ ■ S 

.4 jjj Lli 5 ^ -a - 6 

(A) yjUi' n.t.J l (r } .jindL jjijjJI ^jiJl S ( a ) i*Uil , 

‘ y ~ 4 J * - 4 ySliUil Jji J 

^ x lJj ^ lJj ji ^ I ’Lgj' 'j/i 'lj 


■ .X 


, D s= R - {l }=]-£*.; 1 [ U JT , +«f * 1 

+ ? + ^L^_L . {* + 2){x- T) a +3fo - 1 ) + T „ 

x-1 {x-rf [x-T) a jf i«Ljrj^|^.2 

‘jrrr» {x) 

‘ Jtm fl{x) = -=□ ,3 

(I'm g{ x ) = +* . iim g(x) _ +« 

b *: i[ > M ; M ^ jr j*. j ijuji 

* D <>■ x JJ* Ji 1 J*l ^ * 
R - fo} JU ^LjX-v) ijLli 
JWIJUlw.Ji 


,, . ^(je-3) 

0 fx - if 


j: 

-“ 0 

3 +« 


+ { 

+ 

™E*j 


I ^ I—i-t - 7 














































.(YT) j.nOfcH yjLLa x = 1 .i^i- :i^;i fiTti^(.v) = ■*-«: ,4 


-$(*) ■* (* + 2) = + ^-—j-p; 1 D ^ x h jLi» «e J»! j# 

■ ftm [^(x) - (x + 2)J - 0 j (im [ g (*) - {x +■ 2)]= d b jJ 


-{Y ) |j*** ^^ vjjla* » ;j" .ft y 


X 

2 

-» 1 +« 

- (* + 2} 

r " ? + 

* 1 

X ■■■- 

l t %. 


= X + 2 JaUilja (A) ^St-M Jl-ll. 

.■ 

! (-■' ^JK* \" --JsC* I 1 J ^* 3 Ur JL 

j -(* + 2 ) SjWJ* 

(A)^_iij (f;) 

JjUil Jj-i* 1 ^ ba^uL; 

* 

.(ei.paipo-5 ; 
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.5(a) 4^UU J_ * • 6 

. [4 ; +®f JL*II JU cj (r) - (x + 2) > 0 LJ 

.5(a) = J^|^(s) - (x + 2)]djf jjl 


= -Ux -1 + (x-lf 


djc 


= j^lStL. (l ’ 1 )’ 


X'l 


* r! ' m 5(a) " +°p £,j! fim - — + 1 = 1 j 3(ivfej) = +* U-jf 
■' j -« ■ ' * -■*> a - 1 A 3 u -.i. \ 3 / 

- -- JjLufc* 

JjV' -j*> 

^ (4 - ?e + 2 jc - 7 i Jl Lf R Jt ii^ i iJljJI ^ lj 

. +00 -I—t } -cti ,U£ cl L*J j'jf, » 1* 

J*** >1 J g iJljJI jJS I ^U2 
. ^ < a < 1 a ijj-j J-ir (j 1 (sc) — 0 iJjljdl jt jw * 3 

.R g ijl4l jv* -4 

/(*> = (2.v - 5K1 - O J, LJT r ju y^l iJIJI ^ / 

■ £o \7 r J) j JuUu Jl jj^Al J / UIjlU J±J1 y (<£) 

.R Jt ji 1 tjUJ 1 

- +K j r'jt -iifi / J^L+j * 2 

. t^Li VI ^ LJ ^(jt) J /(x) ji J**! ./ yuu 1±^UIJJU)I sf ^ /'(4 ^1.3 

• Jj^ >1 j / ilWI il^j £inJ - 4 

■/£«> = ^y ? rf^ths 
-£(4 = ■ Ji ^ ]-»: | ] JUI Ja y^Jl £ ULdl ^ .J! ^Jjl { v 

. f (<l) JJuif JtA ' H J_*Sf I ■ J I J A-ldC U JOjJl j _d> ^ (_> 

■ +5C (4) y~2x-5 dJjUll lj (0) jl VfAji [i 

.([>) r ^ii J (?r) 


wrLJ^ - 7 f T , 























II 


5. i— 


< 2cm W) iQiiJ) ^Ml^i (V7) J^aij ID) (pJi-tr^jl -6 


“ 2 ^ J^ 1 vF^*' aJt ^ * 7 

•*■£ *-^’ 1 "^ J jj ^ 3 »( I '.} 1 j~**LiL' JjJ^i' I y^JJ j'I.(A) jjk- : _J.I 


■ +K tjlJ ^ Jjj* '■!• 71(A) iiU- 1 y—^1 iX = Jv j x=C) [>d;Ljfcil 


JjVl .>1 

•g{A = 2e' + 2x - 7 ^ F! JU iiy^ g JJLJl 
- Umg(x) _, fimg (a) yL>. 1 
Ji'm rt(_t) = jjl Jim (2.x - 7) = -» j (i m 2e' = 0 L,jO 

i ■■* ■*-■ X - s ■ .* 4 + 

Jem #{*) = +« jil ft™ (2x - 7} - +k , Crnu 2e' = +dd *jj l,jJ * 

[R ^ jUz^. iLU J'jj £j*ju L^jS") R ^ jUuftJj g jJIjlM - 2 

^(x)= 2 fl +2 t x ^iJb- iit Jj .1 ju* 4 
e > 0 ! .X (jJi-is' JO* J>l y. y jJ 

2e' + 2 > 0 t x JAfi J*J y jJLJL- j 

I?' £*> > 0 * * ^ ^ jl 

■ R yJU LLe SjJy* jJljJII J>3 

yViT ^ 


■ro ; 1J JUJl jij R Q awi. 3 

-[0 1 1] Ji^iil jU In (J g jjl R i_*l£ i-L,lji* r| JIjuI 

^(1) ^?(|) < 0 Jij 5(1)™0 M J ^(1)=2e+2-7 j 2.7M 

^(1) -8 (g) < 0 > [ 2 ' 1 ] UL ^ '^Lp* j S^ J ijj 

< a < 1 y a ^(.\J = 0 iljUil jjj 

R Jj> g ijlij U^-4 
J w 1 J>4 1 >f (x) Sj Lijl 


X 

-m a +«- 


• + * 1 
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'/(*) 


X 

5 

-<*0 2 +™ 

2.x- 5 

- 

- < 

rr 

1 -e* 

- i 

+ 

-1- 


+ ( 

J 

* 


(2x - 5){1 - e ) j R J* ^ / JUi 
■ R f ij Li I Iji * 1 

^UJI ^ i- ^t L jF ijLil 


r iim f(x) j fimft*) ^jij-2 
fi'm fix) - +“ ji.1 Iftn (2.x - 5) - -* y fiin (t - a**) - -« t*J 

= +oc f™ ( 2 * ■ 5 ) = +oc j fim (1 -e> 1 UJ L_jJ j 

./'(*) = 2 + &■* ■ T)e ' i x Ju* ijui JS jJ ^ . 3 
/'(*) = ? i X ^ JAt JJ* ^ J J^X‘ 

f W = —— E-X JJi J^i ,jj JUJL- J 

U 4 I £(*) j /'(x) jli R > e' >0 J lx 

ijU] 

jl / (x) ijLiI Jjii. jp* ■ 4 

[ H ^ +*[ JL^'jlUr j {-=■ , ClJ JU>ll iJ Jut f jJljJ’l 

^TLf jA / *JWl ol^ 

Jf (a) = {2d - 5)(1 - e Jl ) L^jJ 


•/(«) = at»JKl-5 

e"=|-a uj 2e“ + 2u-7 = 0 ji t fl(a) = 0 ji^UL 




-.«> a +® 

f'M 


E^J 


/<*) . (2c..- 5 )(l - 1 ) j f(a)=( 2 n-SX 1 -e’) fcjJ 


./(«) 


_ (Zn - 5) 


2\s 


— jl k^y^jJI JAj f(tt} = {la - 5)f 1 - 
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^U£jlVUH-7, 


■-■■■l i !- + +K+r*rfc 



































" • -i * » | i * p i i ■ ■ ■ ■ ran a- ai mm. af J_ _ 



i ^i» u 


.5 




(2x - 5)(4x - 1&) 
{2x - 7) s 


*■“ ► 2 J ft ^jj - l 

‘M-f# M 

■] -«; | ] Jl*U jb: Url# ft ^JUJi 

„ 5 


'] 


2 J t>* * aA * lP J*’ J 
R-{|} > f,‘W ijLlJ 

Julill jjlJ-I ^i 
ft'(:e) 3 0 ji 

-«:|] JUllJ^L-UWja- ft iJUI JLJLj ]-»;|J JUJLI 


X 

5 7 9 

■“ 2 2 2 + ® 

ffw 

*4 - 

l_ t * _ 





_ (2a 
2a 

if » 

,fi&} ^ a> (j. 




-/(“} = ft (a) 

V 

cs 

V 

v — ‘TsJ 

LjJ 

JUil Ij* 


* J ] 

-I] 

JbUl jit jL : i^l^i ft 

iJUJi 

u 

g 1 6(0) = - 

2 j ft(G) 


uii 



-¥< 

ft (a), c 

8 

'3 J 

/(«) = *(«) 



>-3,57 </ftt)< -2,67 J 

fiflt jf-fjt) 5 L J (j 

ftm [fix). (2x ■ 5)j = fim [-(2*- 5)a~] = fim [(^}] * 0 
■ +ao (?>) j^vuU Mji^i - yv —« v = 2x-5 iJ:Uil ji [D) ,i • i.i.JU j! 

.[D) (iS iiuil j CSI 

= LJ >/(jc)-(2x- 5) ijLil^^JJU 

.J,'^l Jtj^l f[*j - fZx - 5} ijUt 

j' g—* 11 J>y 

.]|:+®[jLJl t XD) (g) 

■]-“ J[jWi> (D) jy (£) 

| iL^LiJIolj (D) jii ( Q 


X 
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-® 2 +® 

2*- 5 

- f + 

/(i|-(2x-5) 




































.(o ), m „j.3 

,« iir f(n) Jjm LJ ‘ null * 
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“¥i mi R 


_ t , 


J H Jfr**- j iujU 


m „ 


[| , +*[ J^l , [ □ r | ] JL*JI^*JL-/ SJUJI * 7 

■ 3 W - - J 2 I W dx + I f(x) d * ji ■ 

a r * 

i 

ii^lSUl JL^L ijriLJ' ^L_> 


W = - P (2x - 5){1 - r) 4x +■ f' (2x - 5)(1 - 0 -') d.Y 

D "6 

2 

.v J (x) = 1 -e” J u(jc) s2.\'5 ^4Li 

4 _ 

-R v iJUJ[ j R Jj. ;L'i u iJijji 

.v(x)= x + g J ir'fjt) S5 2 ji] 


6 5 S 

/ 2 £2*-5)0 -e>d* = [{2.v-5)(* + e"}] J - p2(x + e\)di 

u a -(j 

i 

- [(2x - 5){x +■ e ) * - 2e ■■} 2 

J D< 

- |pjc - 3)e" + - Sij] * = 2e'f- ^ 

^ (2* - 5X1 ■ O <1* = 2e f- ’ 4 3 J p* 

J s '( 2.i-5)(1 -e’)<k - [(2*-5)(*,. e -’)-(.i ! -2c-)]J 

2 3 

* ^x-S^ + ^-Sk^ 

= (2X-3)e ! + X 2 -5X- 2e !+? 

_('' (2x - 5){1 - e ') d* . (2X - 3je : '' -t X ! ■ 5X ~ 2e f + ^ J ^ 

J 

= - \ 29i - * (2X - 3)e r " + ^ - 5>, - 2 gI + ^jj 

= { 21 , - 3>e^ +■ I. 1 - sx - 4ai + ^ 

Z 

apL)»4[(2X-3)e' K + X*-&-4e-£ + |]cm ! 



5X - 4e 


-f + 19 


1|\ 

2 r 


+-x 


1 tint 'A(X) 
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4^ jJLa 


k*u. Oj-j Jb Ji JJI ^ yUJi ykcii y kJki kki -k*k‘ Ji<J ,1a 

. a~>- jJySoJ' aJIaJI v_—*-jJ' -L-**>^j kj y Aj*iij-j j>k Ik AjyyjJl f J*J' y 

^.*>Ufl jUsI y ykl j 2007 .yk- y a'ij bkj; jyll ^k^J kIk- AyUy. jl 

oNL-kVl j cUa^Nl yoU: Ailoil JcJl jy>U^ ykl Ajy- y Jk> y _j kyj' a* Jil 

. A—■ Jj-gJI j 


c..\-, j ^ --al l y y*JJ J-«-><Jl JjJ-ojl; l$JL_>c--l a-o-J-aj < 0_>--_5 ^->1^1' 'J-* y^*j 

, ^.iyJi J«-aJi ( _s^' -ij-bJi j —j l~~-kl.^ 
jjL^J J kjLi -L-kiJ kayJ' *Uapj Ji k>Jy-> t JjalU yjT j yli- jyaJ J jlJ-y)' \1a £J-k: 
k-J-OI k-J1 J*>U- oUyJ! -jki*-* Jl eyi^j U ll* j ckj- ii-aj Jjk yj j k*yJ! 

. Ljyi^Ljl ailyi jkj>l JJ -bkl jlJ^jk)ll kali- _J 


: kJkil fly-Vl yL> Ji" J-ky tyiy 5 y f.j4 -1 'i-A >—4"J 

. ay-y jkkk-^APka>uOlk>-^jyl JlklkOL^y»l«-k JJyyajyALLo^Awijjk- 
AS'jJlj tj*JL- ykj yb bk-'y «jy>^ JJ>o kiy tAy-j bkaj J Aik Jj'J - 

. aJLiL/J JJ> k«—a J y aLo-aJL—J J J-.-o.iJ 
^olc yjUJI #ja yb . LyJUi jb i a—jjJ-a Jj!J» j kjk> «J4»y k>oy: J J>- j y J - 

. ly>_jajj yJl oiy-—all J-Jij j jj' JJI j j*-ylii' y |JkjJ' y J '-tfjp ‘- ) y^' 

jk«waJl ai-» Ay-'y ~>—-j j . J-~«-LJ' lyip yj-bj c JkJ Aa-yk> J-’k-* j y J - 

. __-„Uil . * - \ ^Jl y I g * J-l« j a Jy«Jl oLy—aJl 


n_alj J5” ajI^J y k-yiil JJL-il J yjL»jiJ ay-y J J>- ylkJ' l-i* y J- aj' J 




<aj a J J-»J j*Ji Al^c—a y> ji-?ojJI j aJj>- aJjIaa J—ai jlk ajlJ -i*J J--oJjJ' Lfip Jk 
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.i 2 = -1 JU jjuJI i i jLLJL> jb-Lt b .a 

.z JJU ^ j£-iJI ey-_j z = a + ib IaIxSJI 

.a = Hefe) j ^Ke{z) aJ j z jjl*U t _ ? iLJLJ-l«jj-l ^~.... a • 
.b = 1m (z) j Om (z) aJ 'j»j>_ i z :JuJJ I cjj.1 .... b • 

• ^I^ax z ^ ■ ■ ■' z = ib b ^ 0 j a = 0 Loxix y . L x — 3 _> z yy&j b — 0 Lajxx • 

. ^ jA^JU A^S^I I ^IjxS I AXa I JrfO• 



ua£ A JLaJ ^im <Jjx*jJI 

> ; U , V ) ^ L*Xx j Xu LaXa ^Jxa ^J yXy~Xj> ^I ^Jyj_ L» Ji" : aJi>^Li 

.(a ; b) quiL^I oli M iiaUI z = a + tb c*o- z jju. J^L- 

. (C M A-kiJI aI»*}/ 

^ z k-J'Jll jjl*JI 5 


_ Z 

& jy~& ... > AA 

.M(z) dUJJ 


1 >>- J 


I (1) j I (1 ; 0) <JaiJI ^A 1 jjuJI ~*jyx • a-a>L> 

. a J L JU - I iI jlc.*^ I ixJic • 

.j(l) _j J (0 J 1) AJaiJI ^yb t ijujl sjj-a? • 

. A3^Xl 1 I A^J—J I i IXX *^S 1 AX y*XyA J...C c ^ i* i lyj I y^-A • 

<LS^ll jl jlx Vl Ax t>? _3 i—iLui^Jt 

(£ A-5"Jl I i I JlC*^ I AX^ ^ L5" jjaj R A-JLJj- J -1 i l_AxS? I AX yX>yA ^jS XyJaJ I j 1 JL&1_jS 

: _j .t 2 = -1 jLxxl £o 

• z'+ (-z) / z'-z J>JI.1 

— y> z = a + ib »juu» ^.x jA jxx x)jiLo. 2 
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1 
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a + ib a 2 + b 2 a 2 + b 2 " z a + tb 

.(a + tb)(a - tb) = a 2 + b 2 * (a + ib) 2 =a 2 - b 2 + 2 lab . 3 
.b = 0 j a = 0 IjJ Jaii j IjJ z = 0 .z = a + tb y> :xx z .4 

.1m(z) = 'Jm(z') j ^(z) = ‘Jl£(z') t y* i z' = z .5 

z' = a' + tb' j z = a + tb jLi' y> jbxx z . z .6 

. b = b' j a = a' ^ jlS” IjJ Jaii j IjJ z = z 
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. u ^Lx-iJI z j .z = x + iy vi'Jll iJuJI u(x; y) ^U-i JSy 

- .2 

. (J jLii> jjlc. X n_«-jjill ( _ s Jlc z! «z v . u 

.z + z ^ u + v ^L*Jjl iu>V • 

Az^ Xu ii>*^ • 

.iww I l _ J JLt z c » z B > z a l ^ j> IyJ -kL C i B i A • 
.z B -z A <y> AB ^L*-iJI 

a. + (3 + 8 = 0 <i*-> ^Jl 8 .p .a o’>L>L*IL iiijll C . B . A kaJJ G 

az A + (3z 0 + 8 z c 4 

••'Zc = - ^ Z G ^ 

a + p + 8 

V_____ 


uS jj * j jlc jit^4 * II 


__ LiUjjJ • 1 

. 2 = a - ib z J ^JJI yi”JU iJmJI j* . z = a + tb z s_-^Jll jj^JI jjily> 
v----- 



^,<<<1 i tfltt JklkiJl • 

• (o ; u , v) ^Lsdl j .uUiil ill j>i-il ^ 

.J-^lyill jy*-» k_JI; M(z) XkaJI a jJaj ^ M'(z) *iaiJI 

„ ^ 

. z = z • 1 

zz = a 2 + b 2 jU z = a + i b jli" lil • 2 
z - z = 2i 1m (z) j z + z = 2He(z) • 3 
Z = z ^ z . 4 

Z = -Z Z • 5 


I aji- .2 




4 . 6 

.,juo n ^ycJ? ax* JS” J>l ^ j z! j z uySy> JS" J>l ^ 


z = z ^ z . 

? = (z) n . 


• Z + Z = Z + Z • 


z. z' = z . z' 
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z ^ 0 
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l-S jj» 4JLC. - III 

>j • 1 


|Z| aJ y>ji jjJI v* > jl! ^ J» Z = a + tb z <~SJ.\ ja*JI iL> 

• |z| = Va 2 + b 2 : ^ wJjaII j 


/y 1 j Jmrt Jl • 

.uUdl (JlaII Jl cjj-JLI J z \ jy * M s z = a + fb ; ^ 2 

.z ^ OM .(0 ;u,v) j 

|z| = 7a 2 + b 2 j HOMII = OM = Va 2 + b 2 U*jJ 

OM = |z| ji\ 



JLJ 


• |z| 2 = z z =a 2 + b 2 .1 
^jA ixc. Ji' J>i • 2 
|z| = |-z| = |z| = |-z| .3 


(z#0) - = — 2 «l^4 
V 2 | Z | 2 


— = z jli |z| = 1 jlS' li] • 


11> • 2 


4 r 


- 

* « 

,jucj> yS. n }•*£■ Ji - J>l j* j Z j z L^jSy> j>o-^ Cr° 

|z + z'l < |z| + |z'|. 

|z n | = |z| n • .Z' * 0 £ 


|Z z'l = |z|.|z'| 

_ fzf 
|z'l 


k-iS ja iJLc. 3 JU£. - IV 
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oUa»1)l» 

.|«Jla1I I Jua Aj" jj~& j*i aJ**A aJ ,_>**J 0 iA*JI • 

.£ e Z s arg z = £2jt 1 _ J ^u_ laic <^>y> y-^> ^ z • 

ieZ * arg z = k + k2n ^ju lali yJL- yy* jjx z • 

.£ e Z ; arg z = ^ + 62 ji .>! arg z = ^ + k2n ^ ( _ ? M^ ja* z • 

. arg z = -0 + 62 ji jli arg z = 0 + 62 jt jli" lil • 

igZ ! arg (-z) = 0 + n + 62 jt jli arg z = 0 + 62 n j(f lil • 

ieZ t arg (z' - z) = (51 , MM') + jli M (z) t M' (z') jtf lil. 

____—- i / ^i&> *2 

w - 

* ^juu« n ijx Ji" J^-l j» j z' j z (jyfs &.*•*■*• J^" ck^ y 

. arg z n = n arg z + fe2jr i arg z. z' = arg z + arg z' + 62 ji • 

ieZ j z'/O arg4 = ar 9 z - arg z'+ 62jt. 

z' 

V- 

arg — = arg z = -arg z + 2fex jli |z| = 1 jlS" li] i-?l> iJl> 
z 

t-t^ ‘ T I IjIc,^ 4X4 ji 4 jS^ tt jlJbcVt I ■ V 

.(o ; u , V ) J J^>1*^> (*1*0 ^yJI J>^-il 

|AB| = IZj-zJ jli j>i«Jll ^ juiai B(z 2 ) ‘A(z n ) jlS" li] • 
ieZ ‘ (u ; AB)= arg (z 2 -z 1 )+£2 ji 
jli j-a UaiJ D (z 4 ) . C (z 3 ) * B (Zj) .A( Zl ) jl5^ lij • 

.6eZ * (CA; CB)= arg(^f^)+62 jt 

ieZ ‘ (AB; CD)= arg(^^) + ^2jt 

.^yjJll j-a iiai) 0) (Zq) lc yLi> i-U. 0 • iJS - r • 

: ^ z = Zq + re lB iiXJI ,_^JI JLI j-a M(z) JaiJI 

* * 

0 j Cytf r JjJ ja r Ifc^iai oLaJ J CO IfjS’y a>lj (I 

1,7 0 J r J>l ja aJ <u>y ^Lfci aI>V e 10 j (0 aLaJI ajJ~A >-A^aJ (»-> 
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,» JLjlI* J JLaI “ VI 

___Ju^aj . 1 
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M(z) 

* arg z = 0 + 62 n j |z| = r ^ y^ jjx. z 


<, / ! 

teZ 

J(0, 

v+/ : 

, y 

z y^JLI jjl»Jl) JSLDI r (cos 0 + tsm0) juL^JI 

V* 

Aq^ i 

.z = r (cos 0 + isinQ) y^£j j 


u 1(1) a 



w vu5La)i j ^l>* JliUjVi • 2 


.stn 0 • cos 0. r y~~*J »z = r(cos 0 + isinQ) J5Ll)l ^1 z = a + ib J5LJI • 

. sin 0 = — j cos 0 = — j r = Va 2 + b 2 ci~> 

r r 

b j a __:*J z = a + tb J5LiJI ^1 z = r (cos 0 + isinQ) J5LiJI ^ JLLJU) • 

. b = r sin 0 j a = r cos 0 

0 = 0' + &k j r = r' ^ISy r (cos 0 + isinQ) = r' (cos 0' + tsm0') • 

.r'>0 j r>0 j (eZ c~> 
.z = r (cos 0 + i sin 0) jju<D ^ z = r cos 0 + t r stn 0 • 

.z sJL*i) JiLiJI ^ -r[cos (ji + 0) + ism (;i + 0)] r<0 j\S lil • 


r 

V. 


(Moivre) j>^-s .3 


« _ *■ 

(cos0 + ism0) n = cosn0 + t'stnn 0 .Z n ijx. Ji" J>l 

,yly> (cos0 + tsm0) n = cosn0 + tsinn 0 +n*JI 


i_iS^4 jjjJ ^Yl it.Ti * VII 

(Euler) j~a} 

« 

,e iB = cos0 + isinQ .0 s-u- Ji" J>l ^ 

. J 3jui-t 0 j 1 y-3 "^juJI e ' H j*-?- 

.cos0 + isinQ jll iJUlD J~ )j\ e' 11 


_Ju^ii • 1 

,<J iJwoX 0 j r AjJujI? »JjLJo yj’y> z 

.z jjuJU ^h\ J5LDI z = re'° i<L^JI 
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uludjl JlcI.2 

.<^yUI v-tLJ.I jlc-I y (_y» ^Sfl J5LiJI ^ ^LJ-I xtly 

.z' = r'e i6 ' j z = re i0 jJaJ 
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re " 1 _ £ e i( 0 -e') 


r 'gi 0 ' 


J, \ 


J, J 


z.z' = re i 0 xr'e i0 ' = r.r'e i<0+0,) 


J, \ 

Z.Z *±>J9 J 4-UX 


z = r e i0 = re _ 
z iL> z 3-ut ^ -e 

: ^ 1*5” ^Sll JSLiJI ^Js. J5LUI ^ 


a -ifl 


n e 


(e i0 ) = e 


in0 


e -i0 = cos 0 - tsm 0 j e ' 0 = cosQ + isind OuiXOI j* 

cosQ = ^ (e ie + e - ' 6 ) j sinQ = — (e i 0 -e _i0 ) ji 

“ 21 
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f JULL* uS^4 ^JbJ ^Lulu jJJ( Jp - VIII 


^JuC-s <-Sy> jJlC. Z 

^y> JJlC ^ 



be R j aeR ! z = a + tb <: 

\j eR j x e R ! % = x + iy k-» ^ 

J 2 = Z jli' Ijl Jaii j li] Z jJucL) ji> 5 

(x + tiy ) 2 = a + ib ji 

Tx 2 -y ! = a JUlj 

< x 2 + y = Va 2 + b 2 

l 2x ^ =b 

•5 2 = " 5i ^ 2 3 2 J 3i iXj ^ 1 Jx< 

0 = argzj r = |z| * z= r (cos0 + tsm0) k-> ^jucu ^ y> j-tc. z • 

a = argj 3 P = I 5 I ■ 5 = p (cos 2a + i sin 2a) c~> <~£y> jjl& 5 

■J 2 = Z jli” lj| Jaiij Ijl z iJudJ {J X^J ji> 5 
p 2 (cos2a + t sin 2 a) = r (cos 0 + i sin 0) jl jl 




k e 


P 2 = r 




l 2 a = 0 + ^ 2 :r 
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=-5 j =-/re'f La> z yi'Jll jj^JJ J 
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|a| = 1 j a ^ 1 lij i e Z • 0 = arg a + &n 0 o'jj* • 3 
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3uSjH .s'JulVI 3UjLu*aJt jL*t>! C) 

1 UrfJ^ : 


J5LJI ^ iJuJi v^i ^ -^’ : 


t-4 2jt3i , 2^ x 3^1 
2 + 5i 1 - i 3 + i 1 -1 


t-5 , (i + if , (3 + 4i) (3 - 4t) . (2 + 3t) 2 


3 + 5t 
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.t 2 v ' LJ - 1 ^ jLJ ' 1 ^ 

(2 + 3t) 2 = (2) 2 + 2(2) * (3t) + (3t) 2 U.jJ • (a + tb) 2 J5L4JI (2 + 3i) . 

= 4+12t + 91 2 = 4 + 121 +9(-1) 
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(3 + 4i) (3 - 40 = (3) 2 - (4t) 2 Uj.jJ .(a + tb)(a - tb) ^ (3 + 40 (3 - 4t) . 
= 9-16 (-1) 

.(3 + 4i)(3-4i) = 25 JUbj 
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i-5 / t-5 \ /3 - 5i x ■ ■ 1-5 


3 + 5t \3 + 5t7 \3 - 5t 


UJ 


3 + 5i 




3 1 - t(-5t) - 5x3 + 5(-5t) = -10 + 28j _ . 5_ + 14» 
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(3+ t) (1-0 _ 3 - 3t + i - t 2 4 " 2t 


UjJ 


JLft |f|j w^LI a-uJIiArf : 

fi . Sl - (5 - 5 t) (4 + 2 t) _ 20 + 10 t - 201 - 101 2 _ 30 - 10 t = 3 . it L*J • 
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(t - j 2 - 4 + 4Q +(4 + IQt + 6i + 15t' 2 ) _ -14 + 211 
2 - 2i + 5t - 5 i 2 ~ 7 + 3» 


■i - 4 2 + 3i _ -14 + 211 

2 + 5t 1-i 7 + 3t 




l 14 l 21 i = LojJ J5L^JI lc : 14 + _21j ^1 JJU j| 

7 + 3i (7+30(7- 30 ' 7 + 3i 

-14 + 211 = -35 ( 189, 

7 + 3t 58 58 


t - 4 2 + 3t 

2 + 5t + 1 - t 


— + ,LaS»tfl j c->LJ-l Jju 

58 58 • J 


CjI j Ci B . A Jail) I |Jlc . (O J t, j ) j 




1 


. AB + AC, BC. AC. AB J>I^J v—>1 Jit - - + 3t • 4-t • 1 +t 


^.1 ; 3 ) * (4 ; -1) .(1 ; 1) ^ c. B . A JridloLib*J . 

. (4 — 1 ) — (1 + 1 ) 1 —JU iJuJI AB I • 

.3-2 i ^ AB ii»V jil 

.^.1 + 3 ij- (1 +t) ^ AC ^U4JI 



. -i + 2t jl 
2 - 


-— + 3t'J -(1 + 0 ^ BC ii>*^ 

. + 4i J 

2 


. 3 J (3-2t)+^-l +2t) ^ AB + AC 


.01 


IJi* jla jjtt AB + AC ii>V jl U 


*S jll jUlpty - 3 


































3 *>6 


Z - I 


. (O / i / ] ) J Ju> l 

: JuJUl ojJU-l iJl> JS" ^ z olj M iaiJI 

' 3 ",(kt)=o ■ ^(f4) = ° . 

. jLiJ> jliJLc. \j , x Cs»> z = x + i y 
z ^ i IJSwJI^^Jb |^4- jjuJI 

1 x - 1 + ii/ [ x- 1 + iy j [ x- i (y - 1)] 

x + * (y - 1 ) [x + t (i/ -1)] [ X - i Cy - 1) ] 

x(x- 1) +i/(y- 1) + i - (x - 1)(y - 1)+x_y] 

" x + (i/ - I) 2 

Olf = - X - + ^ ' A ~y : Jttfi jLai>^fl _j cjL-J-I jl*j 


LjjJ 


am 


Zll) = — 

-1 / v 2 + 


* + (v-i) 

x + y -1 


*" + ( 3 / ~ 1 ) 2 

M {x , \j) JaiJ I l _y — —1_ j — 0 C -w»> Z IjJU I O I i M JaJLj I i£.• 

J(0 ; 1) ikiJI«Lii-L x 2 + 1/ 2 - x - 1 / =0 
.J * Lii-L 0(1) Lfc jr ki >..LaJ j CD 1; 1 UjS'(C) »^b I sx*. 

am ( z ~ *1 ^ = 0 z y-ljJJI oli M JaiJI • 

X + 1 / - 1 =0 M (x ; 1/) JaUI y. 

.J(0; 

• J * bii—L J(0 ; 1) j 1(1 ; 0) j^kaJL uyu> (A) ,« ■ 5.7....^ yfc j 

k-i£>* J^il >4 JL^jLLuI 

1 ♦ . •• 

-— 1 



• ^ a - : - ° y-3"iZ 4j*^Jj JJLC Z 


Z 5 = 


2z + z-1 


-3 z + i 


1 - z 

4 24 - TTn * Z 3 = (z - i )(z + 3) . Z 2 = 1 (3 + z) . z 1 = 1 + i 2 






























,z 1 = 1 - tz jSI z, = 1 + iz-- 1 + tz = 1 + tz • LjjJ 


.z 2 =-t(3 + z) jjj z 2 = t'(3 + z) = i(3 + z) = -j(3 + z) • 


.z 3 = (z+ i)(z + 3) 0 j| z 3 = (z-t)(z + 3) = (z-i)(z + 3) = (z-t)(z + 3) 

1-z 


•z 4 = 


1 -z 
1 - tz 


a*! 


z ‘ - 


1 -Z 


1 + tz 1 + 12 


2 5 = 


2 (z 2 ) + z -1 
-3z -1 


Oij 2 s = 


2 z + z -1 


-3z + 


r)- 


2 z + z -1 2 (z 2 ) + z -1 


■ 3 z + t 


-3z + t 


r 


v 


- 1 

: OjlJUJI z <C ^ 

2z + tz = 5- 4t (2) z=2z-2+6t (1) 


. (1)z J Z j* Ji" Juu z=x-iy z=x + iy ^ : (1 ) aJjUII J» . 

. x + iy - 2(x - iy) - 2 + 6t : (1) aJjUII c-i&j 
(x - 2) + (-3iy + 6) t = 0 J5LiJI 4 _ J Jlc. Ja ,.,..; 7 j 
-3t/ + 6 = 0 _j x-2 = 0 li*> 
y = 2 j x = 2 jil 
. (1 ) j* _) Z = 2 + 2 1 1^1 l«j J 

. z . z z = x- iy z = x + iy ^JaJ (2) iJaL*II J> . 

. .2(x + iy) + t(x- iy) = 5 - 4t (2) 

2x + i/ + t(-x + 2iy) = 5 - 4 1 jl 2x + 2iy + ix - i 2 y = 5 - 4 1 ji 

, x=^ , iUAI .i» Z 2 *^ 5 jjj 

' 3 3 \x+2y=-A 

z = ^ ~i y (2) SJjUI J» jjS* J 

.. i^UaUPV' -3 . 
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. 

! 



j*jLitl. *JUJ ^JSN JSLUl ji gpiliil JSLUt ji ^JSLUi ^ ub^jLJt o 

- I 

^1 J5LUI j ^Jr\ ^ *0^1 >• iJUl’ z W alAftVl uk Cr- 

. t _ r *Sfl J5L^JI ^s. ji 

2 = Sin T5 + i C0S ^2 5 z = cos ^ + i sin ^ * z = i 5 z = -10 

z=2e' s z = -\/2(cosy + isin y) * 2 = ^-^Tq ! z = v/ 2( l + 1 ) 

z=(\/3-2)e'* i z = stride't . z = cos^e'3 . z = 1 + e m 

z = y3(cos^| +isin ^|) i z= e 'l 


: ^bJI L / a ^ 


iZ>Uk>')Lo 

c5 Jlc v_j jJ^-» 2 
JSLjJI 

* rP ie 

... »-*-> ■ “ 

, Jl£- jJ^Sv-o Z 

^1 JSLiJI 

r (cos 0 + ism0) 

^Jld 2 

^1JSLJI 

... a + t b 

2 iJuJI 




a = -10; b = 0 

-10 




a = 0 ; b = 1 

I 



-i 

11 

CD 

II 

mI s 

a =" ! l 
b = *"£ 

cos .4 + 1 sm 4 

12 12 




a = smi 

b = OPsi 

sin 4 + t cos 4 

12 12 

* l-X> Z 

cr^Sy> ^>JJX 




V2(i + 1) 

j\jLq Jp* Z 

i y> i-U. 




1 

1 + i 

- sf2 <0 






r = 2 ; 0 = 1 



2e' 


52 
























{J\*SjA 



• 

1 + e“ 

cos J <0 




cos ^ e'f 

3 


r = sfity 

e =f 

. 


sin ^ e' § 

3 

V3-2<0 




m -2)e'5 


-» 

II 

a> 

II 

roia 



i K 

e' 2 

• 


r=y/3 ; 0= jjj 


V5(c« £j + (sin Zjj) 


ji ^PJlU (jSLm 1 1>r Lc KljQS j f JL*1« >*£ t^tS>4 J JLC S. Uf J liUj^Ia uiL»*» 


1 




.^-Sfl J5LJI Jj. J ^slsil J5LUI ^jJLc a^S\ p ^ L_J yJ"y> ijic J5J »jux j iL>>J! c~->l. 

t Z.= 1 +.V 3 ! %= | ! Z2 = -10 ! z,=- 3 i 

' - ■>* . z _A/3 + <Y . 2 _ 1 +i\/3 

( 1 -.V 3) 4 • Mi-iJ ' ^-TTT 


2 5 = 


Z 8 = 


l z il = 3 jaj IzJ = |- 3t| = |-31 |i| : z, ^Sfl J5LJI j ( ^±d\ JSLJI • 

arg z 1 = arg(-3 i) + 2ki = arg(-3)+ arg(t) + 2l&i = n + ^ +2&rc 

£eZ s arg z, = 3 +2l&i ji| 

.z 1 = - 3i jjl*JU JiLDI ^ 3 [ cos ( 3 §) + 1 stn ( 3 §) ] 

.z, ^Vl JSLiJI ^ z 1= 3e'T Lb&l 


• • 


-3 






















3 JJ. z 2 

feeZ 

.2 




= 2e' 3 : z 4 = 


arg z 5 = a 
■¥ 

z 5 = e 4 j 


Zg=-/2e' 12 ! 



jV) ^1 = 1-101 = 10 Za ^ J^l j J^SJI • 

; arg z 2 = -k + 62 n jij arg z 2 = arg (-10) + 62jx 
2 = -10 jjuJJ ^ 10(cos (-jc) + istn(-Jt)) 

.z 2 = - 10 iJuJJ ^Sll JSJJI ^ z 2 = '\Oe l * ijU5U! 

: z 3 ijuJJ ^Sfl j J^JI • 
iJLt z 3 jSf) 6 G Z s arg z 3 = 0 + fe2jt j |z 3 | = 1^1= 2 


z 3 = -e 


Jl iO 

2 


z 3 = ^ (cos 0 + > sin 0) 


|z 4 | = Vl + (/3 ) 3 = 2 ! 

z 4 = 1 + ,V3 =2(1 + if ) = 2(cos | + isin |) 


• arg z 4 = - + 62 n jij 

? (cos ^ + i sin jij t arg z 4 = J — + 62 n s |z 4 | = 2 

: z 5 ijuJJ I JiwJl j ^ilsH • 


|Z 5 I = 1 j' l z sl = 


-V2 


1 + i 


. I-V^l = 

11 + ii yi 2 + r 


6 e Z t arg z 5 = arg {- \f2) - arg (1 + 1) + fe2rc 
-L^ = yf2 (cos ^ + isin ^ LjJj s arg (- \/2) = it + 62k 
x- -+ 26 k + 62 k jil arg(1 + i) = j + 62n J\ 

z 5 = cos ^ + isiti ^ jij arg z 5 = + 62 ji j |z 5 | = 1 LjJ 

: zg 3 j*U J5LJI j ^slill J^JI • 
1 + iyf3 


\z 6 \ = y/2 jl Kl = 


1 +1 


_ |1 + iV3| _ 2_ /« 

" II + il ~ /2 


6 e Z ! arg z 6 = arg (1 + iV3) - arg (1 + t) + fe2rc 

ji n 
3 ' 4 


= * . E + 62 k 


Zg = x/2 ^cos ^ + isin jij arg Zg = ^ + fe2:t j IZbI - ^2 


















: z 7 ijuJJ ^Sfl J5LUI j yddl JiLJI 


N= 16 


W = 


73 + i 


1 + i 


173 + fl 


= 16 


feeZ 


73 


+ j 


11+tl 8 (V2? 

arg z 7 = 8 arg (y^y) + &n jij z 7 = (y^y) t*d 

= 8 [arg (73 + i) - arg (1 + i)] + k2n 

.73 + i iJL»JJ 'iJuX _ 

= 2 (f + 2) = 2 (“ s f + ,5in I) J |y5 +11 = 2 M 

arg (1 + i) = ^ + fe2:r jl Ur y*; j arg (\/3 + t) = ^ + !i2n 
arg z 7 = - y + fen jJ- jLas»VI ju k> 3 arg z 7 = 8 ^ + fen 

jli arg z 7 = - y + fen j |z 7 | = 16 J U 
z 8 ja*JJ ^Vl J^jJI j ykil J5LiJI s 


z 7 = 16e'' 3 : z 7 = 16 [cos yj + i sin(- yj 


|z 8 l = 


(1 -i) 


. 1(1 - tfl = II- 1 I 5 
(1 - i 73) 4 |(1 . ,-^) 4 | |1 . tV3| 4 


|1 _ tV3 I 4 = 2 4 jil |1 - tV3 | = 2 j |1-if = (V2) 5 jij 11 - 1 1 = 72 L,J 

•|Z 8 | = y Jbfi Jul, 

arg z 8 = arg (1 - if - arg (l - t73 ) 4 + fen LjjJ 
= 5 arg (1 - i) - 4 arg (l - i73) + fen 
.0' o^J J 1 - lV3 SJj«JJ S.UX J 0 j 1 - t JJUtU sJui 


•0 = -| S1 ' ne = -^ J 


cos 0 = 


72 


i I = 72 L,jJ 


.0' = -1 jij sin 0' = - y j cos 0' = 1 . |1 -t'73 I = 2 Jill 

3 . .— j arg (1 - i) = - ^ + fen j\ J\ 


arg (1 - i73) = - f + fen 
o 

argz 8 = 5^-^-4^-|) + fen .arg 


feeZ 
_ 72 


argz 8 = ^ +£2re 


^ = y e « j z 8 = y (*» ^ + isin 0 i| arg z 8 = ^ 


j l.i^a»>*V I j s—; 1 Juu 

+ ^JC ,|z 8 | = y LjjJ 


• • 


Jtfjll AUpty - 3 
























mr m f 




JSL2JI ^ jsLiit > Jl2ZiV» 0 : 

-- 1 


^ U c-Sy* 5 Jtt Ji' ^ r’ ^ v^’ • 

4 „ -1 + 3tV3 

^6-iV2 ! Zl_ 10-2tV3 


z, = 5 f cos^-isin^) s z 2 = 


z 5 = 


1 


1 + i tan-?z 


z, = 1 + t tan 


17ji 

12 


12 


: ^^J-l JSLiJI Zi iJjJI i<ls^ • 

-1 - 3tV3 (-1 + 31V3)(10 + 2iV3) _ - 28 + 28iV3 


*1 = 


LjjJ 


arg z. 


10-2iV3 (10-2 iV3)(10 + 2iV 3) 10 2 -(2v / 3) 2 

. 2l ijjjj j^j-i j5Lui y> j z i = -^ + l t 

: JSLiJI JLc. Z, 

.Z, jJuJJ »JU£. 0 j r = tal 

•H-J ^ -i -MfWJ bJ 

.1 

' cos 0 = - — J\ f cos 0 = -4- 


= y +fe2rc jl 0 = H-^ ji| 


sin 0 = 


1 

2 

^3 

V. sin 0 = -4- 

1 


Zl = 2 ( cos T + lsin t) 


z 2 = 


^jJ-l J5LJI ( _ ? U Z 2 i^*JI i<U5” • 

UjJ 


4(^6 + iV2) 4\/6 + 4iV2 


>/6-t'V2 (v^6 - iV2) (v^6 + iV2.) (v^6) -(>/2) 


56 



























.sin 0 . cos 0 . r 


: j£-DI z 2 ijuJI ijl^ • 

r (cos 0 + i sin 0) ( _ r dill J5LUI ^Js. z^ i-LSJ 

-Mm-« - 


0 = — + 2hi 
6 




COS i) 

sin 0=1 
2 


cos 0 = 


vs 

_ 2 _ 

V2 

V2 


l sin 0 = —- 
V y/2 


,z 2 = V2 fcos — + isin—) *,;l 0 = — + 2 /£k j r = J2 LjjJ 

V 6 6 / ‘ 6 


^ 1 J5LlJI cJ Jlc Z 3 iJuJI ijLS" • 


.a + ib JSLDI Jlc ^ z 3 = 5 cos ?FF _ 5sin ^ Z<L£JI 

5 5 

.z 3 s-uJJ JjjjLI J^-JI ^ ji| 

.J J5LJI uv^cJ z 3 i^JJ J5LjJI Ji* sL^t^l jZs : 

c 

z 3 = r (cos 0 + isin 0) JSLiJI z 3 jl Ja dl)j 

•0 s r Ji" uyc ^ arg z 3 = 0 + 2&t |z 3 | = r 


2ji\ 2 . / c _2k' 2 


r = / 1 5 cos £5 


+ | - 5 cos ^F) =5 Lj J 


cos 0 = 1 (5 cos — ) = cos — = cos (- — 


2k 


2k 


2k 


sin 0 = 1 (- 5 sin ?FF) = - 51 'ri — = sin (- — 
5 \ 5 / 5 \ 5 


5 \ 5 

0 = - — + 2£k jil 
5 


Z3= h(-f) +is, ' n (‘f)] * nsU<j 

: JSLllI ^jJlc Z 4 jjuJI • 


z 4 jjjJJ J^J.1 JSLUI jj] a + ib JSLiJI Ju. 1 + i tan s-uJI 

17k 


.tan 


12 


j* * ’‘Jj’r J 1 y ' # ij> 


- 3 










z. = 1 + t tan = 1 + 


: z 4 jjuJJ J^JI • 

17it 

UjJ 


i sin 


12 


12 


cos 


1 7jt 


12 


2. = 


COS 


j_ (cos — + isin 

. 17ji V 12 12 / 


12 


.z 4 J5LDI c.—J iiLJI LLSJli —^ <0 j' ^ 


cos 


12 


z 4 = - 


cos 


1_ (. cos - isin ^ z 4 

, 17it \ 12 12 / 


12 


tin ^ — = - sin 71 


12 


12 


J CM US. = - cos i 


1Z* = it + JL 0 i 
12 12 


Z 5 = 


, 2) *«u js^ji y j 2 <= -V (“ s ^ + •' 5in e- 

cos — 

: jjjL\ jSLiJI Js. Z 5 i-uJI iAs^* 

IjjJ 


1 


1 -1 tan^ 


1 -1 


Ze - COS 2 ~~ I 1 -1 


12 


1 ♦<«■»£ = (, t ,„*)(l.|l.f 2 ) ‘ 1 +M ’ ,2 f2 

j i ton 


Sill 


it 


12 


jt 


s<n f 2 


.it 

cos — 


12 cos 


it 


o'r^ 


12 


12 


z s >cuJJ jsJ-l JSUiJI y J %= cm ! i -isin A cm * 


j 1 0“^- 


sin ^ cos ^ »3j> j <^ 2 ^ 4 ^ 


: ^ z 5 sjjJ! LiS . 


,= cm J|(cMi-ismi) j UjJ 


i sin f- cos 

12 12 12 


z >=“ s ^( c “(-^) +i5, '"(-^)) ^ “* 12 > 0 14 


.sin 0 . cos 0 . r »_jL-> j z 5 sjjJJ ^yJ-l JSLiJI ^ : ^a>*^ 

arg z 5 = 0 + fe2n |z| = r r (cos 0 + istn 0) z s 















r = cos— jil r 2 = cos 4 -5- + sin 2 — cos 2 — = cos 2 — (cos 2 — + sin 2 — ) = cos 2 l L 

12 12 12 12 12 V 12 12/ 12 

a . 

12 12 


sin 0 = 


sin — cos — 


cos — 


= - sin— j 
12 


_2 ft 
19 

COS 0 = -— = COS- 

COS ~~ 12 


12 12 
• 0 = -2L+fe2ji j f cos e = cos jil 


12 


■%=^^(“(f 2 )^"(f 2 )) 4, e“* 


sin 0 


( 12 ) 




: iJUJI ii'i' ^iUll JS-UI Js. v^i . 
z 4 =(1+i)e T ; z 3 =3ie' 1 t z 2 = (y/3 - 2 )e‘ * 1 z^-Se'* 


: JiLi JLc Z 1 jjuJILb/. 

.z, sjuJJ JSLiJI -5e'4 . -5<0 
z 1 = 5e *. e'* = 5e( ,n + '*) jij -5=5e' n 3 e " = -1 ji (*i*; 

.z 1 = 5 ^cos ^ + ism jil ,z 1 = 5e' T 

.z, = -5 ^cos ^ + isin jl j£* : 

= 5 cos ^ - isin ^ = 5 |cos (n + ^ + istn ^it + ^ 
.z, = 5 ^cos ^ + istn ^UL ■> 


.z 2 ^Ji\ J5LDI j-J (s/3 - 2) e'* . >/3-2<0 
z 2 =-(2-/3)e'4 = (2--/3) e' n • e '4 = (2-s/3)e‘ T jil e ,:, = -1 ji ^ 

.z 2 = (2-^3)e ,5 T J\ 

,z 2 ijjJJ JiLiJI j» z 2 = (2 - S3 )(cos ^ + isin ^ jJL JUL j 
.J J5LUI ^Js. jjJll jjs z 2 jjmJJ J5LiJI LL5" : iJa>X> 


. • i-S^i jIapVi - 3 













: J5Li Js. Z 3 JJjJI *Jc£ . 

3ie R =3e% ■ e* jil i = e'f j\ ^ 

.Z 3 ijixJJ ^1 J5LUI y> j Z3=3 (cos |5 +isin&) jil .z 3 = 3 e '2 JUL j 

Z 3 = 3l (-1) jl Z 3 jjxll : 

,z 3 ijuJJ ^sbll J5UI ^ J z 3 = 3 (cos(-|) + 1 sin (-|)) j 
1 + i =\/2e' z jij arg(1+0= J + fcn . |1 + 1 1 = jl ^ 

.*,= <1+0 e’T = ^ j 

. z 4 jjjJJ I I j* j z 4 = e I 

.z 4 jjjJJ ^1 J 5 LJI ^ j z 4 = V 2 (cos n + isin 71 ) jil 

iftjj UiAJA*4 3ut jJ gj aUS>Xl t Julajj O 

_1 

c 

i _ J it l$ji>lj) JaiJ D iC » B .A . (O ; u , v ) 1 _ r Jl^> J -uLc^j ,*1x4 

z = — + — 1 , z 3 = 5 - 2i , z 2 = 4 + 5 1 » z 1 = 1 + i vr-Lr*^ 

4 3 3 

.sJ^lj i+oUu+J ( _jlc. D .C .B JaUI ji C*jl • 1 
. jljuolxZ+o (AC) j (AB) I Jy a : 4 T .»11 jl CU-jl • 2 

V_____ — - 


^ez • (DB ; DC) = ibt ji jjui Ji>lj ,jl<. D ,C .B JmJI • 1 


t , 2 - 2 

(DB ; DC) = arg LjJ 


z 2 -z 4 


Z 3 ~ Z 4 _ _ 2 

z 2 - z 4 




= -i + Z< 

3 3 


J Z 3 " Z 4 


- 2 14,- 

3 3 


(DB ; DC) = n + 62^ } arg ——T = ar 9 (’~ n + -> 

z 2 - z 4 

.»Ji>l j <oolii—/I l _ J lc D i C t B JaiJI ^LJL j 
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4 1 
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t 

si* j*jA jl 

2g - z 4 = - 2 (Zj - z 4 ) j! !*i DC . DB 

DC j DB jUL*-iJLi JLJL j DC=-2DB 

« « 

. s Jt> Ij <U I ^jJLc. D i C » B JaiJ I j I (_£ I . Lia» j Ua-J y> 

jl-uU^o (AC)j(AB) jUJL_LI • 2 

£eZ.(AB;AC)=| + £jt o' 


(AB ; AC) = arg 


z 3 -z, _ 4 - 3t 
z 2 - z, 3 + 4i 


23 -Zi 

22-2, 


LjJ 


c 

— ~ i jjl ^2 - z-j — 4 + 3t 


z 3 - z., = 4 - 3t 


.(AB ; AC) = + £2ji jj] .arg = arg (- i) =-% + k2x ^UL 


2 2 -z, 


(AC) j (AB) jUJuJLI 


AC — |z 3 - 2,| — 25 ! BC — |z 2 - z,| — 25 jL jl 

. BC 2 = AB 2 + AC 2 jl ji*JI j BC 2 = |z 3 - 2 2 | 2 = 50 



12 — 31 = |z - 1 - l| M (z) JaiJI 4S.y>*J0 U±JU • 1 

|z - 3| 2 * |z - 1 -1| 2 ^L-^. j 2 = x + iy ic Jyu 

Ax - 2\f - 7 = 0 |z - 3| = |z -1 -1| j1 j , x aJVjj 

.[AB] ajJzDI ^ M(z) ka.'..)l iLc-jil 


.. M'jli - 3 










































3 a>*>UI oli UiiJI A CJ'IS' lil •• 

AM *i>*^ ^ 2-3 jli 

2 - (1 + i) jli l+i oli JaiJI B ^15" j 

BM J> 

AM = BM ^ |z-3| = |z-(1 + 01 M 

.[AB] J> *0^' - tajL)l J 

- ^ M(z) iaiJI 4-fc lA?-^ • 2 
.Z = X + ty 

\x - 2 + i(y + 1 )l = ^5 
(x - 2) 2 + (}/ + 1 ) 2 = 5 J 


|z - 2 + t'l = v^5 


M z - (2 -1) jU 2-1 oli ikiJI A cJtf \>\ : 

.AM =75 ^ |z - 2 + tl = ^5 

./5 a 

.> M(z) JaiJI Is-y^ • 3 


V 
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V 







0 
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• arg (z- 3i) = | 


arg (z - 3i) = ^ + k2rc l^ 


z - 3t 

(*)...9m(z - 3i) > 0 j ‘R(z-3i) = 0 
z - 3t = x + t (y - 3) jli z = x + iy j' !i ! 
•y > 3 j x = 0 jli l^ (*) J 

.(J5LJI ^ L5") [Ay) jj^ j 

(7 ; AM) = arg (z - 3t) jli 3i oli JaiJI A ^15" lil . 

6 gZ , (7;AM) = f +&* M 
.IjJI j~i, *51 ji)l ^ o- [Ay) J* ^ M ^ 

(*)..• ar 9 (z-2 + 0 = | M(z) JaiJI ^'* 4 
£ eZ ! arg (z- 2 + t) = arg (1 + t) + &2n oM 1 + i ;x*U i-u* ^ 4 o' 

^gZ j arg (z- 2 + 1 ) - ar 9 (1 + 0 = ^2^ oM 


• •••••••• 








































































LaJ 


(*) iftUJI M(z) JUL J • ar g( 2 ~ 1 2 + 'P )=^ 

2 1 JJuJI LfL>l ^0 j_^y M(z) JaJLlI AS.J^J>U> 

■(tTt) 20 ' 5 ’ n (l77 j ) = 0 *' 


.IRt’ I 


2 ~ + 1 = ^ [x + y - 1 + i (-x + y + 3)] j_^Li z = x + iy ^ 

I <o jiiai I AA (x | y ) J-iii«) I &s- ja^u> j 


iz 





j 

[Af 

V 




IX 





n 

V 
















V 

X 










0 

u 

V 






1— 



A 









_ 

— 







r~x+iy + 3 —0 I l^>L— l.x>I 
\ x + y - 1 >0 

»jJL-o [At) ,■»• < • ••■■II j 

jJL—1 I oLaJ ^I 3 A (2 - 1 ) ■* h i ' • 11 
.0 J—L V ^JJI _j (D) pJLi-JL 


(t ; AM) = arg (z - (2 -1)) jli 2 - i olj 1-ki.JI A jl L-j>/ lil : *h>)L> 

. (7 ; AM ) = ^ + &n JuCj 


.(J5wJI U5") A iiaiJI sjJO* ^Jl) I (A) | «... a . ; ...ll <u ua j ^ M (z) JaiJI jjl 


: arg 


z + 1 

Y 72 i 



M (z) Ua: I I 6S.y±?yz • 5 



ft 

z ^ 21 j_)>l 





arg 


z + 1 
z - 2i 



j£jJI Jx z = x + iy ^ 


z + 1 
z - 2i 


(x+1)x+yCy-2) i(2x-y + 2) 
x* + (y-2) 2 x 2 + {y-2) 2 


L>jJ 



x 2 + v/ 2 + x - 2v = 0 iJjLnil L$;IJL>] ^ L^lLlLI M JaiJI ILcj^v 1 jij 

. B (0 ; 2) < Lii-L ^ l*^kS _> co(~ » ^) «_5^' <y> 3 

. B (21) j A (-1) JyJaiJI ^jiJ : 

.(BM ; AM) = | + ^ arg Z ~ = | + fci 

B * [:rr.., l, [AB] ^ Iu_ ? JJall M JaiJI as - ji] 


• • 


iSjL\ - 3 


















































6 





.z= 1 + i + re'3 

x + iy = 

1 + i + r (cos | + 

rx- 1 

u - 1 « « 

= “- L*l jl 

\x >1 

Al 

•A 


[cot) , 


• <J 

.0 e R 

A * _ i 0 

4 z = 1 + i + 2e 


A *■ 

= 1 + l r ; r >0 o' 


= 1 + y r 






































/ 


~^«N 

rv 






r~ 



\ 






\v 


0) 

i 






rv 

4L 


y 
















I 





^ M(z) JaiJI it^ 
x + iy = 1 + t + 2 (cos 0 + i Sin 0) jil z = x + iy ^ 


x -1 = 2 cos 0 ^ 

y -1 = 2 5tn 0 


x = 1 + 2 cos 0 j' —’ 

y = 1 + 2 sin 0 

J 


(x -1 ) 2 + (x -1 ) 2 = 4cos 2 0 + 4sin 2 0 
(x-1) 2 + (x-1) 2 = 4 

o 



z = (^ +t) n SJ^JI n 




. LJL.iL> • 


.^>1 jSLiJI J* y/3 + < 

2 (cos | + ism J\ J - L * jl ’■** 

2 = 2° (cos ^ + i sin ^ 

= (a»n| + <si»ng) («s | + <*" |)" = «» "f * isi " "f ^ 


am (z) = 2 n i sin n | j ( z ) - 0 


JJlC. Z • 


































































.He DM 


lee IN 


n = 6k J n | = fci JLJ L j 


• n = 66 Ijl Jaii j IS) (v/3+i) jl 


Re (z) = 2" cos n - j ‘Re (z) = 0 
6 


ijLt Z • 


6 € DM 


cos n - = cos - ,i cos n - = 0 jil 
6 2 6 

n = 3 + 6£ jl n * = J + bt JUL j 
6 2 


.6 e IN t n = 3 + 6le jli" lij Jaii j lij (^3 +0 jl 

_ 

: i-JLJI sIjicSlI Jail JSLUI JLc 


sin 3 x : cos 3 x s sin 2 x * cos 2 x 


h jj J<_ j ,.ll Jic sm 3 x • cos 3 x i sin 2 x * cos 2 x jlju-Sfl yUJJ 

sin x = - (e‘ x - e fa ) • cos x = 1 (e“ + e*“) jj J>j Li 
2 » 2 


COS 2 X = 


COS 3 X = 


1 (e“ + e" x )j 

■a 

CM 

T-| "'t 

II 

CM 

+ e‘ 2ix + 2) = 1(2 cos2x + 2) 

4 

LjjJ 



cos 2 x = 1 (cos2x + 1 ) 

JUL 

J1 ( e ,x - e ,x ) 

f ■ J<«“ 

+ e Cx - 2) = -1(2 cos2x - 2) 

4 

L,jJ 


1 

sin 2 x = ^(1 - cos2x) 

JUU 

e ,x + e'“)j 3 = l(e' 3x + 3e Cx e ,x + 3e' x e ,2x + e ,3x ) 

LjjJ 


_ 1 [ e ,3x + e -.3x + 3( e « + e‘“)l = 1(2 cos3x + 6 cosx) 
8 1 8 

COS 3 X = — COS 3 x + T COSX xi jLaui'iM j Ja~-~JI X*-> j 

4 4 


sin 3 x=fl (e“ - e L ')l 3 = -1 (e ,3x - 3e l2x e* ta + 3e ,x e* 1 ^ + e* ,3x ) 
L 2 i J 8 i 


LjjJ • 


= . 1 fe l3x - e ,3x - 3(e lx - e*“)l =- — (2i sm3x + 6i sinx) 
8 i 1 81 


1 3 

sin 3 x = - - stn3x + t smx 

4 4 


J l*> ■ ■■■;«)! J 
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• • S-T J - 3 

















,, 2 • * 

: j (cosx + i sinx) v.—^ 

.(cosx + i sinxf = sm3x + cos 3x >ly> JLjcyL : 

jJ. jO .1 J 

(cosx + i Sinx ) 3 = cos 3 x + 3 icos 2 x sinx - 3 cosx sinx - i sm 3 x 
cos3x + i sin3x = cos 3 x - 3cosx sin 2 x + i (3cos 2 x sinx - sin x) 

r cos3x = cos 3 x - 3 cosx sinx o 1 gr* 


ji ^ 


\ sin3x = 3cos 2 x sinx - sin 3 x 
cos 2 x + sin 2 x = 1 

a>s3x = 4cos 3 x - 3cosx > sin3x =3 sinx - 4sin 3 x JUJL j 

_ 


z = 1 + t'v^3 ijL*JJ oo^' v 


z = 2 (cos - + t sin yo$y z sx*JI 

J jl r (cos 0 + i stn 0) y=£* z s-uJJ CriJ-M- 1 -*>' o' 

^(0520 + i sin26) = 2 (as | + ism |) j Was 0 + < stn 8)] = 2 (as | + «m |) 

ji^i 


/" cos 2 0 = cos ^ 


sin 20 = sin ^ 


r 2 = 2 


20 = - — + 62 :rt j 20 =^ + ^ 2 n j r = v^2 
3 ^ 


o' g^- 


6eZ 


20 = it - — + /e2 jt j 20 = ^ + ^2 ji j 
3 ^ 


6eZ 


e= I + 6n j r = s/2 oi! .fez t 20= j r = s/2 g* J 



















z iA*JJ 6 e Z ! z t = \/2 jcos + Imj + sin ^ + 6 nJ J 

: L* J ^ = 1 J 6=0 J^-l ya z yS ^11 JJ-*D Zy i Zq JjjjjLI J^x*J j 


Zy='f2 jcos ^ + sin ^ + nj 

(zi =-Zo) 


z =y/2 (cos ^ + i sin ^ ^ 
\ 6 6 / 


2l _ _V 6 ,V 2 2 _ V 6 . ,y /2 f 

'- 2 "2 J Z °- 2 ' 2 * *' 


(**, J- JC_ 

• Zy = - Zq i Zg = \/2 6 6 La z j La -u ^iJ I jljLJ-l j j£j j z = 2e 3 Ljl) : 


/--- 

2 = ■ 8 - 61 z I s jl*J I I I 

V ' ‘ 

J*- 

.5 = x+tt/ ^ 

3 2 = 2 y/*i 2 cy*^> 3 

r x 2 - i/ 2 = -8 ^LJL j (x + ti/) 2 = -8 -6 i jl 
, x 2 + 1/ 2 = 10 
l 2xi/ =-6 

/• x 2 - y 2 = -8 ,_,JL)I JSLlJI ^yLc la. )ti .7 iLJ-l »Ja 

J x 2 +y 2 = 10 

xi/ < 0 

xy <0 j 1 / = 9 _j x = 1 Jj£ <uL^Jaj a 1 o„ j-1 sjjb 

■(y = 3 j x = -1) ji ( 1 / = -3 j x = 1) 

•-1 +3 1 j 1 -3 1 La -8-6 i yi'Jll iX*JJoL^>JI jljJuLI JUL j 


C ‘4 2Lu 01) 2L*jjJl AJiljM 

z 2 -4 (1 -Oz +2(4-t)= 0 : LJUIz J^xll ola iJiULI i^l aLc^l > 


A'= -8-6 i x^L^lx*, A' = [-2(i- I)] 2 -2(4-t) LJ 
■ • <C ,ji oLLio> u\i» jLij iliLil jli ^jjCLa j^s. ySy> sxc. A' jl U 
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• • ISJ.\ - 3 















l*UI J\ c>jJ) 5' = 1-3t -6' j5' La A' ^ oW ^ * \ 

b' + S' _ 9 (1 -i) + (1 -30 = 3 -5t Lj» iJjUil J* jli *• 


z = 


a 

= ~ b ' -jl =2(1-0-(1-3t)= 1+» 


9 •• • 
2^>*J : 



13 2 -S + 1= 0 


5 J_^il olS iJaUil J > 


A = 4i 2 = (2i) 2 ji A=(-D 2 -4(i) (|) = -4 
.5 5 i = 1 + 2 t c-> 5 2 j5 1 <*"Lr* ^ ^ ^ A< ° -’s^ ?i>i ^ A 

<£ ^auiaii © 

_________1 

.z 4 - 6 z 2 + 25 = 0 o-> z J>^' ilaUil <*** ^ 


( 1 ).... t 2 - 6 t+ 25 = 0 jAi t=z 2 ^ 
,- 4 < . 4 t L» A l> 0j ^ A'= 9-25 = -16 = - 16 i 2 M 

t _ 3 - 4 i j| t = 3 + 4 i L* ( 1 ) 

.z 2 = 3 - 4i j z 2 = 3 + 4t JbJLj 
,3 + 4i iJj4J k ^+* J 

,3+4t ^^->.0^0'^ Pi a a+(P ^ 
.a 2 -p 2 + 2tcxp = 3 + 4i j (a + ip) 2 =3 + 4t ^ 

/ a 2 . p 2 = 3 tf! l« + <PP*|3 + 4i|datfMj 
< 2 a(5 =4 

I a 2 + P 2 = 5 

ap >0 j 2 p 2 =2 j 2 a 2 =8 J £k 
T'-.z , z = 2 + t Uf 3 + 4 i lji> 

4 i _ i J i 

-/ _ _ z , z = 2 + t U» _j 3 - 4 i iJjJJ ^^ ‘^ aJI 

• *2 2 J 2 _ 

^iUUiVL. 3 - 4 i' >J-U us-*o= 3 ' 3 + 4 i = 3 - 4 i ill* : 

(_ 2 -i j 2 + i Uj) .3 + 4 i 


• •••••• 


#••••••••••• 


























r - 2 JjjUj 

.3 J_^JI oli iblail <C fji J> 

.a LL^U> JJi; 1*1 UU 5 3 -(3 + 4 j)5 2 -4(1-3i)5 + 12=0.(*) 

\ _ _ 

. a 3 - (3 + Ai) a 2 - 4 (1 - 3 i) a +12=0 jli (*) AjjUtJJ Jj* a ji lc 

a 3 - 3 a 2 - 4 a + 12 + 1 (- 4 a 2 + 12a) = 0 J\ 

ja 3 -3 a 2 -4 a + 12 = 0 jij 
l-4 a 2 + 12 a =0 

•3 y R l^>lj ( J*j dlo.'j-1 4 ja 
.(*) +IjL»JJ JJ-I jf> a = 3 jjl 
J^4JI J* 5 3 -(3 + 4t)5 2 -4(1 -3i) 5 + 12 S^UJI JJLtf JUL 
. jlS> jla.u q j p c~> ( 5 -3)(5 2 +pJ+ql 
3 3 - (3 + 4i)3 2 - 4 (1 - 3i) 3 + 12 5jL*JL -cJjlLo 3 ( 3 - 3) ( 3 2 + p 3 + q) ^ 4 * 

r p -3 = -3-4t g~d 

q = -4 j p= - Ai jJ- j J q -3p = - 4 + 12i 

l-3q =12 

• ( 5 - 3) ( 3 2 -4i' 3 - 4 ) = 0 JiUl JLc (*) D 3 [A\ jjl 
• A' = -8 = 8 i 2 iojJJ 5 2 -4 15 - 4 = 0 itaUil JJ. 

•5 2 j % - 21 V 2 . 2 in /2 jutfj 

3 , = 2 t + 2 iV 2 j 

= 2(1 + V 2 )t 
3 2 = 21 - 2 iV 2 
= 2(1 -V 2 )i 

3 3 - (3 + 4t) 3 2 - 4 (1 - 3t) 3 + 12 = 0 ji ^ 

5 2 = 2(1 - V2 )x s 5 1 =2(1 + a/ 2 )i * 5o = 3 
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KICM 



1 A l 

______._1 : 

• 

: iJLJI iUaiJI S/jll ^ -cr^ J r 1 ^ ^“ il : 

B(2- i) , A(3i) c~> AB *^U4 jjJI ejU-J'iM • .v(2 + i) ^U-i jiH 

jcjjlj j .Q)(1 +t) »$j* • 


.3 j ,(0(2+1) »/y t/^ 1 * 


— Aiijlj j 4 Cjl>(1 - 21) t>£y> • 

.0)(2i) »/y> jjJI >Ui)l • 


z'sZ + 2 + t L <cx _ / *x: v*(2 + i) '^r? > ^ v • 

z' = z + z -z iWUli j,* B(2-t).A(3i) £-> t - . 

z' = z + 2 -4 i 

z' - (1 -2t) = e'* (z- (1 -2t')) ^-ju (0(1 -2t) c-> Ji (( 0 ; 5) • 

2' = ^ (l + i) z + 1 - %r- + - 2 ) i 

.(ft (w .1, ,/UcJiji) ^(a) ; 0 ) w( 21 ') ^ s “ > Ldl * 

.z'=-z + 4i^i z' -2t = e'"(z - 2 i) ji| 

z' = tz +2 J z' - (1 +t) = e 1 ! (z - (1 + 0) ^ jt*i 0) ( 1 + 0 * 

z '_3 z -4-2t J z'-(2+t) = 3(z-(2+0) 0)(2 + i) c~-> fi<u, ; 3) • 


2l£ AIjCS <> 



M'(z') 1 Ja.5i-ll M(z) iiai jjJ 1 11 —* ^ cs^ 1 ^ 

z' = -3z-2 + 4t .3 z' = z + 2 + 4i • 1 

z' = -z + 2*4 z' = -iz -2t «2 


: 


M'(z') ilaiJI M(z) J5y 

.bet z'= z + b z' = z + 2+4t 

.v(2+4i) -xU-i ^U-Jj y> 0*! 


t 

























. 


M'(z') itiJI M(z) .yiiai JSy JaiJ! J^^JJ ^Ll LL^JI .2 

• |a|= 1 j ae C* z'= az + b J5LJIy> z' = -iz-2i 


.arg (-»)= + fcji jSf 0 = 25 


3ji 

2 

b 


.z' = -iz - 2i 


-> 0 Ajjjlj jljjj y JjycJI IJl 4> jjl 

.-1-1 j) JL L^Lft>V CO ilaiJI jljjJMJj, jfy, 
1 -a 

►M'(z') JkiJIJiycJI JLJbj 


M(z) i 


3;r 


•' 2 _ j (O(-l-l) »j$y jJJI jljjjJI y 

c^> M'(z') ilaiJI M(z) ik£ J5L Jiji jjJI ^kLJI Jiywd) JL^JI ils&l • 3 
• be<c j 6eR* c^s> z' = £z+b JSLiJI^y z' = -3z-2 + 4t 

• = -3 fe <* ■ : ■ „ ■' ^Jaa: 1 1 JjyoJI li* ji| 

•" 2" 1 ^ ^1 (O ilaUI ^ ^/UJI li* js;y 

z' = -3z-2+4t M(z) i—> M'(z') ^IJiywJIJLJLj 

.-3 jm(-£-<).»yiy^Uij, 
^ M'(z') ikiJI M(z) ^yiluJ JSL ji* jJJI JaiJI JeydJi^l^L^JI.4 
M ( z o) b 6 <c z' = -z+b z' = -z+2 

•z 0 = 1 z 0 =-z 0 + 2 cwv 

z' = -z+2 v^> M(z) i—» M'(z') ^IJ-ycJIJULj 

.1 i4>^JIolj CO itiJI »/y jjj| ^LJI y 

z' = -z+2 M(z) |—> M'(z ') JaiJI J^l : «Ua>^L> 

.1 iA>>UI olj (0 iLUl ojS'y _J -1 4J^_; JL,i Lj y 

• Jt _j 1 4i>">UI olj CO sj^y Wjjj JjycJ! li* j; ■«• US' 
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• • i*TjLi - 3 









3 (z- z ) + 2t zz +4i = 0 jJ j ^ LJ - { t] M ■ X * J - 

x 2 + f + 3}/ + 2 = 0 z = x + ix, = 0 ^ 
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.Z iJuJJ --5- j_^J l$Jl>l M(z) JaiJI 4-Cywy jyjc • 2 

iwJLu »Jj> j ^yLJj Z . £ g Z t arg (Z) = •— + /j2ji 

'Jm(Z) < 0 j 'Re(Z) = 0 ,>*,1 ieZ • arg(Z)= -^+&2;t jl 

■ 9 

Ur LjjJ 


x 2 + y 2 + 3y + 2 _ x 

1m(Z)= , : *«(Z) = 


(1 + I/) 2 + X 2 

(x ; 3 /) *(0 ; - 1 ) c~> rx = 0 


(1 + y) 2 + x 2 
(J iju £eZ s arg(Z)= -^ + ^2n ji] 


a 2 + y 2 + 3y + 2< 0 


- 1 < y <-2 




rx = 0 


or 2 + y 2 + 3y + 2< 0 


j x = 0 jl rx = 0 

l(i/+ 1)0/+2) <0 

C(-J) j B (-2l) l$-iJ? * Lii~»L [BC] a ^. a v... 11 tt.nJ 3 . 0 JI ^ i^Jikll Is .jil 

. tt_j jil? I I tt-C- jaP^. I ^ .. Ij L*£> I J L H... I *W0 ~> JwJ 

. z = v z ~ ( " 2t ) lc Z ^iSJ 

Z + 1 * 

.C(-») ! B(-20 ! M(z) JaUI 
. (6 6 Z) i arg Z = -| + (CM ; BM) + £2 ji j_£j 
.(^eZ) ; arg z= — + £2ji L.jJ 
.(6eZ) t + (cm ; bm)=-^ + ^2k jil 

.(^Z) ! (CM ; BM) = n+k2n JUL j 
JL I «»«Ja<ill ^ j ILL- »jjS’JLI ttx _^oj>JI ( _ ? Jlc j 
.C(-i) j B(-2t) 4-i>*L±i-l [BC] 



tt_a_jU 


(z ?-i) ; 2 + 2l =Z <>*i Z = 2 
1 - iz 


c 

.Z = 2 j j£s LfL>I j^o ^ M (z) JlO«lI 1 j\ * j u • 3 

. (1- iz) z = z + 2i j\ 

.z 2 = - 2 ji z 2 + 2 = 0 JiL*H ( _ ? Lc J~a?w jLali-’iM Jjo J 
.z=-iy/2 jl z-i y/2 La j\l> JJi; JiUIl oXa 

. H' ( -l a/2) i H (lV2) jy.JaiJI y« J ttujJdail as._japS\ j jl 

* 

djolj JwoL j 2 jl^I ^^JLc- N(Z) ( M(z) 4 A( i) 1>I ^^0 I M(z) JaiJI ax• 4 

. NAM — /£jt dj^lj ^uoL sjlwwI ^lx N * AA 4 A JaiJI 

. (k e Z) i (AN; AM) = ji + 62ji jl (AN ; AM) = k2n ( ^ju NAM = £jt ; ^ e Z 

. ^ - 3 . 



















z - l 


(6eZ) s arg|^y = * + arg z - i 


= fe2n jl 


Z*i j z*i 


z - i 


- 6 R jlj' 

Z -i 

am (|~ t) = o j ' 

• Z — J - —■ 2~IJ 

2 .,-. z-i = u-oo- ‘il =-(z 2 + n 

Z - i z + 2i - z + 2i-i(1- iz) 

1 - tz 

am(z 2 + 1) =0 uJ ji < 3m(- z 2 -1) = 0 am (§-T t) = ° Ji ‘ 

, z 2 + <1 = x 2 -y 2 + 1+ 2ixi/ z = x + i}/ ^ 

((x; y)* (0 ;-1 ) j (*; }/)* (° ; 1) ) t* x ^ = 0 ^ ,Jm (^Tr) =0 Ji ' 

^l^l> N.M.A 

X,A auUJI. Lii-L y-sIjsJI -» J** ^ ***** sf 

. g(A ; 1) iiyUll J! N(z) ^ UM ^ ^ MW * 5 

* E /2 ,-j 0 ( 2 ) | u z 1 “ j A(0 V 1JJ 'J* l DE ' 

(f £ Z) , DNE = ^ + fct v ,jJI >a» >• N J*’ ^ 

j eZ ^ (DN ; HD-f+«2» J (SR : ®U-§♦«***“• 

Z-— i 


Z*U,Z*b t-lONi EN ) = arg -2- + 26. : L.J M 3 
2 ^ 2 
3 z + 2i _3 { ' Z-^-i 

"2 ' z - iz 2 _ - z + 1 _ _ 2 ; [ T : z i)^Ju - 7 — 1 —^ 

^“y7 = T+j?j: _i7 ” 2+31 ' 2 ” (' 31 ) 7 


2 

Z-3-i' 
2 


z - i z 2 


Z-—t 
2 


+ fe2it 


^ - g (z-T57>)“ ar9H) + ar9 ^)=" + ar9 ^ 

(DN ; 2 EN)=^(FM ; AM) + 62k ^ F(-3i) .A<») .M(z) J*W'3^3 
(teZ)! JI+(FM ;AM) = -y+&* J It+(FM;AM)+ fc2>t =i+t2n *» s 

^ __ — . rr /*n 


/ —: m \ _ ft 























L * *JsJ j J\jl\ ^ (a ; 2) ^ ^$l>i cT 0 jj^ M JaiJI isy**y> j j] 

.(Ji^JI) .A .F u^jiiJULi^L [FA] 


JaiJI 


AS y>2?S iJSAj j 1 15 j~^ L. 


< Li LJl~?v7 


-z + 1 


z + 3 1 


Z-^-t 

— 2 u 

Z-li 

2 

.Ajjlijl I AiI j i *Re 


— jjuJI jLitl ^s : 


-z + 1 
z + 3i 


= 0 ^"^Jl 


-- 2 All Ill4 

y-jjill l _ s JLt l$i>!_>) Jai M . L . K . (o ; i ; j) j J-oLc^o jJjla ^y)] uJ....A ^J.7....>1 1 

z m=- i ' v/ 3 ‘ z L =1 - t‘ z K =1 +t 
.2 A. 7 ...,... i j M ^jJI h ^LxJL L tUaUI N js • 1 
^ i_P] N J/u j A ^yJI M Jj^u II j o t>£y> ^iJI r jljjjJI • 2 

.C * A ouiaiJJ z c iZ A aua>^UI aye 
.B ^yJI N J/w j D ^1 M J_pw 2i jj v cel«J; ^JJI v_jL»i—J* i/I **3 

.»-~J^1 ^Js B 1 D gU.ka.:.Ll Z B t Z p jyc 

. ABCD ^LJI K ikiJI jicwl.4 

.ABCD ^LJI j£jJI ajuJp ^^,1 , 2 b~ z k ^^> 1.5 


: 2c-- j M •>> ,^jjl h ^WJL (N^j) L iiaiJI ijj^.1 
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.A iJaUI J^JL, ^ jJJ! j (OB) r Ji:...lL 












































JJaUll yM JaiJI ix o• (I © 

(ylill j JjS/l ctu. - 3.JlI jl^l) x 2 -y 2 = 0 
1 

. ( Ju\j >Ji5) y = — jjii^ M JaiJI ix• (l—> 
^ J 2x 

x - y 2 = 1 Jji* M JaiJI AX- yt&mA • 

.(jJlj^kS) 

JJ jIaII jJLs^ M LaJI ix • ( I © 

IxjS"y SyljJI ^ j x 2 + y + x- 2= 0 

• J kJ^aJ j to (~ ; 0) 

x ? + ;/ + 2y - 8 . 

----- .JL^ M JaiJ I &S.y&yi • \ V-J 

x 2 + Cy + 4) 2 

L_i-aJ j to (0 ,'-1 ) lj>j$y ^^Jl »^ j 

• A(0;-4) .Uis-lj 3 lx>S 

\j = Q ~*Ji IaI I yi^ AA laiJ I AX o • (I © 

lMj^ 1 <y> j (x; y) t (-1 ;0) £* 

.A(-1 ;0)«Lii-L 


jil arg z = - arg z JJ • (I 
.0 c Lii-l* (A) ^Ul ^Ladl ^ M JaiJI 

jil arg (tz) = | + arg z . (vu 
^ M JaiJI ls.y^a arg z = + Ii2n 

O 

_j j t O * L-t—. L) O Jy (A 1 ) I v i-.aJ 


. -V3 aLu j A (1 ;\/3) Jxu J aJu 



(k 


j 




LjjJ . U 






1 






7 


tj 

1 / « 

i. 

di^ \-^/ — Jt + dry z 








M JaiJI ix> oau> jil 



2 )/ 





— (A 2 ) cy* 


. —— I yj I I a.* .... -J U (A,) j , h > 

^yyJ-l uy>J-l 'Jm(z) j 'Re(z) 

.z = j 

-2x + y + 2 . . 

MZ) = -5—7^—- 2 = 0 ty*i z 
^+(i/+2) 2 

| « l «.8.:.. l »ll ^ iMJ-l si* M(z) JaiJI ityy 
.A(0 ;-2) JaiJI«Lii-L 2x-y- 2 = 0 : A 


x 2 + y 2 + 3x + 2 = 0 yl^ M JaiJI ix• (y 
U/y ^1 yUl ^ j (x; y) * (-1 ;0) £* 
A (■ Jix—L ^ lxjiaJ > i-.ij j to ^” 2 ^ > 0^ 


(CA; CB) = arg ^' Zc 


z - z 

/A 


Jt 

2 


. 1 © 


. jljLol*X>o (CB) • (CA) jl ^ ..... ~ ■■.' • 2 
(AB ; AC) = arg = | © 

Z B * Z A Z 


. jlxoL»XA (AC) * (AB) J 


(abTac) = arg ^" Za 


Z - z 

B 


0 .1 © 


.jLjlyj* (AC) . (AB) JbJL j . 2 


fl*(Z) = 


x 2 + y 2 - x + 2 \j 


(k 


= 0 


x* + (y+ 2) 2 
IxjTy I (C) lJ\j)\ M(z) JaUI ix 


.A «Lix-L Lull J—ij _j A^l ; -1 j 
j^JaiJI • (■> 
•A(-2) * 1(1) 
M JaJi-J I ix. 
(am; im) = 4jt 
.[A l] t (A) ^..«.x.v«««l^ j 



^aJL^ /V\ I'Jtf «■! I AX-^oJ>ua3 • ( a 

(am ; im) = | + 

.1 j A< L ' - tw * L (c) i_plx)l J 









































sin , COS 3 Z- JJuJL) iJail i,L£jl . 

3 3 ' £ 

cos 3 ^ = — (cosx + 3 cos—) 

3 4V 3/ 

sm 3 £ = .1 (sin x - 3 sin -) 

3 4V 3/ 

A = (2 - 1) 2 - 4(3 - 1 ) = -9 © 
Lk* z - (2 - 1 )z + 3 -1 = 0 dJjLxJJ 


(cosx + isinx ) 2 = cos 2 x + isin2x © 

(>!>• V—>) 

(cosx + isinx) = cos 2 x - sm 2 x + 2 i sinx cosx 

-J-l *-■».« -> ) 

cos 2 x = cos 2 x - sin 2 x j! ,r:r...: 
sm 2 x = 2 smx cosx 


z = 1 - 2i jl z = 1 - i 
a = 1 j (3 = 2 . (i 

2z 2 - 2(2 - i)z + 3 - 4t = 0 ^sl*JL).(y 

2 = ^^ ! Z = f + 2 ^ 

LJL»jl > cx 1^1 • 

“ " v < 

(*)... 2z 3 - 2(3 - 1 )z 2 + (7 - 6 i)z - 3 + 4i = 0 


(cosx + isinx) 3 = cos 3x + isin 3x . 0 
(cosx + isinx) 3 = cos 3 x - 3cosxsin 2 x 

+ i (3cos 2 x sin x - sin 3 x) 
cos3x = cos 3 x - 3cosx sin 2 x jt ~; . 
sin 3x = 3cos 2 x sin x - sin 3 x 

sin 2 x = 1 - cos 2 x L, jJ. 
cos 3x = 4 cos 3 x - 3cosx LaJ jil 


. IfiJLtf a jli 

<cL»J-l j CX SJ-*Jl j Z Xju j 

C 2a 3 - 6 a 2 + 7a - 3 = 0 
1 a 2 - 3a + 2 = 0 


(l + iV3)" = 2" ^cos n ^ + tsi'nn^j L-J. 0 


JJLC 


(1 + iV3) n 

3 wjxLjxo n jil 


■ I JJ. I ^ j aJ-oJ- I sJa a = 1 
(z - 1)(2z 2 -2(2 -i)z + 3 -4i) = 

2z 3 - 2(3 - i)z 2 + (7 - 6i')z - 3 + 4i 
ilslxLIU>UA (*)' iJsUJLJ jly-Vl j^U.1 jij 

t 2 + 8it + 48 = 0 jil z 2 = t ^ 
t = z 2 = - 121 J t = z 2 = t jy: 

z 2 = -z 1 ji z 1 = \/6 - 1 V 6 j 

z 4 = -z 3 j\ z 3 = \f 2 + tV 2 

z c = -7 -1 • z c = 6 z a + (1 - k)z B . (I 

z D = 5 - i i z D = e'\ + (1 - e ifl )z A . (y 


cos n | = o ^ ^ (l + i^3) n 

jljlX^I ^ J> I 4 J Lr ^J iJjUll sjjb _J 

.<LJl> JjJJ-l it^UL j ^ 


cosx = 


_ix -u 

e + e 


cos x = 


'IX -IX 

e +e 


,3 


LjjJ • t%l 


= l[e ,3x + e ,3x + 3(e ,x + e“)] 

3 1 

cos x = - (cos3x+ 3cosx) jil 


„IX -IX 

- e - e ,3 

sin x = ——— * sin x = 


2 i 


x.e lx f 

2t J 


sin 3 x = l [e ,3x -e" 3x - 3 (e' x _ e ,x )] 
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3 1 

sin x = (sin3x - 3smx) jil 

4 
















argz = -2 |z| = 1 . (1. 1 Q) 

(Bcf BA) =-| j |^=1 • (v 


•ujil_II jjl—^ J B i_y* jjli ABC cJLiil j 


z, _ 1 + 73 i(-1 + 73 ) 

Z2 " 2 + 2 


z n = 2 ("cos | + isin 



z e =-4-2i s z E = z B+ z rB .U 
j ^Jl ^Lfc iii JU C * B *A JaiJI £>y> O • (i 
.8 .(3 .a o^UUIL 

r 2a - (3 - 7 8 = 0 . az A + pz B + 8 z c 

14a + (3-58 =0 


dJbLwJI aIaJ-I j U^ 


z 2 = 72 (cos ^ + i sin 

. U 


— = - 72 cos 2L + 1 72 sin 2L 
z 2 12 12 

1 + 73 t(-1 + 73) 


ji 


“*12 = 


2 

72 +76 


j sin ^ = 


-72 +76 




z = -1 + i ji z = 1 + t .1 © 
.oLJtull ( _ s ix bLitl M *L *k iai-JI 14JJ . 2 
z N =-2 + 73+21 (1.3 

z. = e '2 z M = 73 i (o 
z c = e'*z N = 2-(73 - 2 )i 


8^0 . (3 = -3« . a = 28Ji^ 

(a . (3 . 8) = (2 . -3 * 1) 8 = 1 8 j L -- > L 

a)(2 + t) ! R^a); jljjj • (i 

oj(3t) ! H(co;2) . (t-j 

v (1 + i) j T ~ v-j Lx —j I I • (-> 

! $«> j» >L; •*{> 

0)(-2 i) ! R((0;-|) jljjj © 

l^eZ ; argz! = 5 + ^ . |z,| = 2.1 <D 

argz 3 = ~ + 62 tc • |z 3 | = 1 

4 

Zy iJUji? I S l.a. T ifc I • 2 



z d =z m + 2=-73+2 U 
z B = z N + 2 = 73 + 2t 

1 +t (/ *[DB]oLasi.i5> , 5l(i.4 

* 

1+t^ [AC] ■i'H . <La>')! ^1 
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B 
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Li 5 








r 














^ J SJL^C j 

A a k ° • ^ I * ^ ■■■ ■ 1 
a.,... J L J-iAL j 
.C iJaiJI JI 


.K ^ jUL^Lio [AC] j [DB] j K <_$! 



(OA; OC) = arg^ = -^ h= .1.3 

[AC] .[OB] ^U\ ji ^ OABC . 4 

\ h. - \ ( 2 i + 23) ji 
•%= j(3 + 0 


















































JJLjuulII $ 



(KC)l(KB) arg =-£ 

z b- 2 k 2 

• £;y> ABCD jij 

Z ' = . 3 JL±J iJ 3 uil.1 © 

z + 3i 

z 2 + 6tz +7=0 
jLkLJI O j 2 c = -7l j z B = 1 cni> 

.C .B jljjLoLiaJI 



[BC] ^i.^o A. (I . 1 
4 [jbjlzs >. iLfij j A Iaj$” 3ijjljJI 8 

. B i C ‘ LluoL 
z - z A = 4e ,H |z - z A | = 4 Lj_jJ 
ijic 0) z = -3i + 4e lH jj] 

V + 3i| = 4 Oj z' = -3i - 4e- ,H . ( v 
M'e(a) ji AM'= 4 jl 

z' = -z z' = -3i- 4e » . U 

c 

JL AA 3 W jl 

. M * Liu I <w> j i c«J I I 













































^1/^J 

|J yUJI |^i CMfe||fj 

© .»>**)! 3 gM< 3 <^I>41 3 








aj^uuIi uI^jUUi - 4 



i mii Aji min • 



•<sjz~ J k>* s 
.i>ljl j JL^ i_*5" y> S jl£" lij Jaisj I jl ajL-j S • 

.juULJI y> ^ja^j »Ju>j »«uL? Aiai JJL j\ >_jl*~Jl J J^Ua^ J j* ^sL-» <uLiu Ji” • 
fi (co ; X.) JL£ j i (u>; 0) jl jj-O ^y S (to ; k ; 0) y^L* ajLu J5". 

( fiox = 'vof. J) A > 0 c~> 
(X. > 0) X. id) jS’Jll : iJUl ^LaJL y-w yiL« y u> #j$y y-ly • 

! co oiLAJ M ikaJ J5" J>i. ja (*jLUI a_> jljJ j-~j y 0) 0 iijljll j 

.UcZ) . .0.0* 

t(coM ; coM') = 0 + ^2 jt 

X ■>- •'■ ^jjl y;Lll ajLUL «---j yJI t _ y JLc. UaIj B' j A' c~> B j A j%ikaJ J5" J>1 y> • 

, c fA'B' = X AB 0 ,. 

.(feeZ) . J _ —. . *0 *^Lib J 

\(AB ; A'B') = 0 + £2n 

^iLo *jLiJ j>ji <uLi A' ^ B' j A ^ B II JaU £»J B'j A' ,B >A c^LS" lij • 

. S (B) =B'j S (A) = A' Cw> S Ju>j 
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jo oj" y* y *Lyo <uLwj j& co JJI l»J la^jL* w >—./* * 

S (co, X', 0') o S (co, X, 6) = S (co, XX', 0 + 0') 

.S (co, X, 0) o S (co, X', 0') = S (co, XX', 0' + 0) 
i jSi Lys aJ aj L.i><o cJLt.< JI LdLLa J_^?u y* L» aj L4j • 
jLi—jlijo L>uruJLlLiA jSf) 

. ( » l^*il l A j ) J 

3LlSJ it it jl^VIj j*u/Lxa iULuJ Jc jjujuJI • 



. v (b) axL*-i ubu,Jl T Jjj^jJI jls 3 — 1 jl5” Ijl • 
. JuJLy u 5" y> j* T j 3-^— l4ii>*V CO a k a i JJb T jli 3^1 jii" IjJ • 

.arg (a) *i^lj j ( ^la^JI jTy» ( _ r iJ) co »JJ jL>ji _j |a| -u-—J j co 9JJ 

.arQ (a) ajlJj _j * |a | a.» ; .....» j co »J y> J <uLij j* T j] JJi- 1 
M'(z') ikiJI M(z) ikij Jiji (jJJI S (co, 6, 0) «*uLli)l 

. z - z 0 = £e lH (z - Zg) 


S (co, | £| , 0) auLUI 

le t 0 i d (co ; 6) 

* 

r (co ; 0) jlj>dl 

(j-*-^*i ji) 

k 2 J ol>Lil • £ J olil—ll • 

Vj-^ (j*-^L jO j£i 
& J ol>LJU • k oULJLI • 

oL>LmJLI j oliLJ 1 lai^yi 

. La.»J 1 > 4»«^o 1 > ^1? UL*J 1 t -La L*jJ 1 

.^LajJI i i—olii—'ifl i^klLjl i julxJI 

Ljljll JaA^w 
i ^1? Li:J 1 . -Lo LjcJ 1 

. t o 1 

!*■.-«■—« J| J>*v 

.Ajj\y_ JJ l «■;».■■■. A J>*J 

-p—ii—« Jl J yv 

yUl JI £(0 ; R) yb J^w 
0' = S (0) v^> g"(0'; R') 
,R'=U|R j 

■ yijji J! ^(0; RjybJk** 
O'= r (0) v^> §"(0'; R') 
.R'= /eR j 

Jl ^(0 ; R) yia J^w 
^"(0'; R) yUi 
0'= r{0)^> 


«j*m <u - 4 



























jjiU* AjL13 ^ O ; 

___ : _l : 

• c Jl D j B J\ 0 Jj* T.(AB,AD) = f «V- ° •» ABCD : 


tjjJj ji a^-~; *■*> -A »jS> T j 


D 







C 











\ 

















/c 

K 













/ 







A 


L 





B 


0 B Ll.jJ I^L-o y *>y> ABCD o' J 0 ^ 

O 1 —> B 


BC _ «■ Ll,jJ .(a > 0 C-~>) AB = a ^ 
'OD 4 a ' 

2 


.£en c^> (OD. BC) = J + 62 ji LuJ j .BC =72 OD jaJ 
AOD cAiiiil 0 li A' ^ T Jij A o' ' J ! 


uoUIjjL-^j O AOD okil jl U o^ 1 ^ A 'BC j 

.ABC siJlill Jic Jjko A'BC ^iii'oiji -o^LJIjjL^j B J A ' BC ^ 

.(T s-uL? A ikiJI) A ^ J-ko" A ^LJL j 


ajj jlj j >/2 i—J j A »/y> ajLLJ T jil 




l 


C S c S 0 ; S A ,S C .(AB, AD) = § A=* O ./✓ £0* ABCD j 

,D J| t J^j O .;S> S 0 .D JI B Jj~j A >jS> S A .B J| O Jj~ J j 

.S„ J S 4 .S f oL^LU! ^ J *9-^1 ^ • : 

O A v. ___ 9 



lo-—>B 


.(a > 0) AB = a ^ • S c 

.(CO , CB) cr^ J CO ^ Sc ^ UJI ^ 

A j»Jli ABC cJuil j CO = ^ bJ : §§ V^*> 

,AC= a \f2 jt^. • AC 2 = 2a 2 jij .«*iUI J 

_ ...... .... CB _ 2CB _ 2a _ _2_ JUL , 

.Jl^S a-w 0 il . - CA a j2 J2 ~ 




























































































•(CD . CB ) y> (CO) jl Ja>X .(CO . CB ) ^ 

•4 **Jjj ^ j* s c fjLUl v-J JUL j .(co . CB) i^jll iJJJ ^ J jal 

•(AB ,AD)«t>ljj ^ S A iL~J . S I A ' LijJ • 

•V S A *lidl tf]. = 1 uU 

^ 2 ^ •^ l ^ 1 9 '^’ 1 J .) »■«> = (AB , AD ) *ijljJU wjL-> 

•| «Jjj 1 ^ S A a<LlJI i~J JUl j .ijjll 

J‘(OB , OD)*ijlj J 1 l ^-5 §§ cy* S 0 i^.S 0 |O^O ^ j . 

. ji j 1 ^ S 0 ajLLJI i~J JUL j . IgJ ^J jt j 

-1 a^~J j O »j$> Li'Ltf LaJ S 0 jL^I J^_ . jt «Jj j O •» jljja S Q jSl 

« 

. O 9jS*y> J tj Uaj I jk 3 




D ikiJI JUL j .(AD, AC) = -| j AC = ^ AD jb\ 
.AD = 2 AB (AB) Jl ^3 
(JUJI) .B Jl a J L A 9JaJ ^ D jal 


. Sj<itQl cjL^jULJi - 4 















___ _ _ 4<^>* 

. (o ; t , j) 3 xt\*^ VrO—^ 

x' = x-y + 3 ^ M'(x' ;w') iiwJI M (x; 1/) aLD J5L» s^ 2 ^ 1 ck*^ 1 T 

y' = x + V - 4 ' " ^ . 

-* .M' ia>^ z'jM z 

' . Z' i!^Ju Z • 

.•jeJLI j T Jq»cJI •_ 

j^5Li z' = x' + iy' 3 Z = x + iy ^ • 


z' = x' + iy = (x - a/ + 3) + t(x + 3 / - 4) • 

= x-y+3 + ix + iy-4i : 

= (x + ty) + * (x + iy) + 3 - 4t = (1 + o (x + iy) + 3 - 4 i j 

z'= (1 + t)z + 3-4t ‘J 5 ! j 

T:M(!)-M'M >LJI iil a#0.i^.z' = az + b j£ill > i,U£JI .> j j 

> 2 0 oli U> »x»LaJl ikiJI f z = (1 + t) 2 + 3 - 4i «-> . 

.z = 4 + 3t J\ z = (1 + 0 Z + 3 - 4i iJiUll *. 

.£ ji arg (1 + t) A^lj j & J | i + 1 | *~-J .co (4 + 3i) y T *<Lidl » jij j 

. ii .cjjlj j V2 -u~~ . ; j co (4 + 3t) >$s> T 

3uS>11 >iU» 4-»Ll3 a* © I 

____1 ot»>^ ; 

. (o ;i,j) J ^ . 

: Jb kZJl> bja c^>z' = az+b S ^Ul a<UJI >c > ; 

.7(3-20 A£-l*-i c— jL»<—*j| S • 

■ - Ai-J j O »/y> j4L* 5 • ; 

• ^ Aijjlj j 2 Ai-J j (0 (4 - 3t) »;S> s • : 

- - 

.M'(z') aLaJI S jij Cr 4 ^( 2 ) • 

,z' = z + b "^LaJL o yu 7(3-20 AcU-i * j 

.z' = z + 3 - 2t : Ju US’ Aiyu 7(3-20 AfcU-i^iJI S oU—/tf! jaj j 




















.£eZ 


z! - z Q - He 10 (z - z Q ) ijUJL %Jj*j .to (z 0 ) c~j> S (oo, £, 0) <oLiJI. 

.z' = V3 e"°z ^UJLoyy S(0,V2,-g) ^LUIjS] 
.z' = (-|-i^)z z'= J3 (cos^-isin^'jz : LaJ _,l 
: JL UT S (O, i/3, - -g ) -uUJI Jyu : i^)L> 

c 

.0 AA aJja > 


0M # = \/30M 


(OM, OM') = -g + fen 


ie2 arg -j = - ^ + k2n j -| = -/3 ji ^ 

. z' = V3 e"ez j -j =V3 e i? ji] 

. S 4j 1 1 jSy> O »Juo LaJ I I Jj* I {y> I »Jtfc j I Ja>*)Aj 

.4 - 3t oli iixaJI co c~> S^oo, 2,g^ a^LiJI L»jJ • 

.z' = 2tz-2- 11i j z'-(4-3t) = 2e ,? (z-(4-30) S -uLtdlji! 

-—a ^ A S S,* j ^ (^(0, 2, "2 ^ ^i « t > T 11 ; IS* j* ««> A i c iJj ft 1 /^SsjC I A Jj> r A-A 

ieZ ^ (coM , coM' ) = g + 2/^Jt j coM' = 2coM ^ M' iiaiji 

2 


.(coM, coM') = -£ + £2jt .-^ = 2 Lajj 


.( z 0 = 4 - 3i c^>) arg 


Z - Z n 


z-z 0 2 


= 5 + 2Iot j 


coM 
z'-Zo 


z-Zo 


= 2 JULj 


.z'= 2i'z - 2 - 11i z 0 j yjLJ-l Jut. . 2 " 20 = 2e'* = 2t jij 


z- Zn 




•(o; i , /) j-j j J«o Lj d ^ J I lj^... . a V .... 11 

. D (-1 ; 5) j C (0 ; 2) . B (-1 ; 1),A(1 ;0).kiJI 

. D ^jJI B Jj?u j C ^1 A Jjj«u ^JJI S ^jLlJI J\s. 

J 

c 

.2 = 32 + b (a ^ 0 ) b j a aJI aj LjLj S 

Z D = az B + b <>*i D J] B J_^y S J z c = az A + b ^ C J] A S 

z= -1 + 5i . z = 2i . z. = -1 + t . z. = 1 L.J 

D C B A 

1 a—J LJ I b j a <j\JI o I j *l o . ^ I jj£ z ^ 1 z^ >z^i z A ^Jzu_jscj _j 

’ a + b = 2 i 


• b — “1 + 3 ^ a — l-i «x^ a i a, j-1 i jjb 


z' = (1 - i)Z- 1 + 3t 


(-1 + t) a + b = -1 + 5i 


















-t^ls 


2 ' = x' + ty 0 z = x + iy £fj. o' ‘ ^ 

r x' = X + y - 1 ^ x' + iy' = (1 - 0 (* + ty) • 1 + 31 ^ 

^ = ' xi ^ 3 1_ 3 jjj-i 


. (O ;T, j) -5 I* 1 ** J! 

z' = (1 - i) z - 3 + t iiUjJlj >JjxM ajLLJI S 

.S «uL..uvU jx> 


• .1-1^1 LL*—jJ S ; 

.2 = (1 - t) z - 3 + t iJjUil > z 0 w “ 6 ^ J ^ ^ S Ji! i 

2= 1 +3i jil -iz = 3-i yl&iJaUi' »i* : 

.co (1 +3 1 ) iJaiJI y> S j^y* ^'“■"■! -> 

uudlU-^. S MLi!)iyj.| 1 -<l=^ ^ s 4 ^'^ 

. .S tsjjj , -tl J7.-J j 10 (1 + 30 >//■ >4 s j J ! 

O 

__ i^j-i 


,/su-i o>wjiL**<L 1 ; S 2 j 2 - = (^-02 s . 

.JSJ ;>JI ^UJI p S 2 .S, J s,.s ; J*-»jLiC m- 


tJ iU» <oLiJ S-joS, jS^Sj j» : 

. Si oS 2 Jij M M' iJaiJIj z a>->Uloli M ikiJI *j&J j 

.M'= S i0 S 2 (M) = S 1 [ S 2 (M)] M : 

.z' = (V3-i)[iz-i] = (1 +t^)z-1 : <>- s i oS 2 : 

.z' = (1 +t^3)z-1 -iV3 ^ V S 2 : 

.s l 0 s 2 ^LiiU ^UjJI os^" : 

2 = (1 + i/3)z- 1 -1^3 Z 0 4^ w o^LoJI iiaiJI y> s , oS 2 » j 

.w(i-^)j' z = 3 '3^ j* Er* : 
.£ e Z » arg (1 + <V5) = $ + 2fce ^ V S 2 *ulj .|1 + n/3| = 2 ^ S i° S 2 ^ j 

. ^ jcjjij j 2 j co (1 - ^ ) »j$> s i 0 S 2 o' Er* j 



























. SgoS^ cA* *j 4jb^iaJ! ; j 

z' = i [(V3 - 0 z] - t = (1 + t \/3) z - i L;aJ 

• z' = (1 + i ^3) z - i SjoS, 4jLiJ! »jLt jij 

Z 1 O)' ikiJI y> S 2 oS 1 j£y> : ajI.t.tU s^-JH j~a Ll*JI jv^aO' 

(z = f- ) .z = (1 + i \/3) z - t 

itZ i arg (1 + tV3) = ^ + 2kn ^ ijjljll • |1 + tV3| = 2 ^ *-—JI 

• 4JJjl j 1 2 4. 7 . i * (JL) / (^^-) AjLIj S 2 O S 1 jil 

IjS),\ OjLjJI * Ikfcl ^yic IjLa^cl S 2 o S, j S 1 oS 2 -y> J5" j ~&lit ju»*J ,j£j: : 

.S 1 oS 2 /«»** ^ a*+ i p ji L^J li] .s 2 J s i 
z, = -P + i (a - 1) J\ S 2 (w) = A 
,(/3- i) z, = a + ip J\ S 1 (A) = a) 

.a + if} = (a/3 - 1 ) (-P + i (a -1)) J g£j 

n 73 * -i C 2a+BV3 = 1 ; fa =-|3\/3 - a + 1 i.*. 

=V3 jl {p.|l + ^a-V3 : ^ U ' J 

J «■ ljk> ijb S^S., j 1+1 ^1°^2 4 *A‘** , 'JI £ J* 110 4i>*i jl ^1 

• -^ - -g L^i S 2 j S, ijZjj lj ^ ^i°^2 -2x1 j! 

.S 2 0 S 1 <ul .uTU AJj^JaJ I j 

- 

H ABDE CjIjuJJ ciill IJjb ^U?i ( _ 5 It .(JSLiJI) cJlL» ABC 
B' j BCFG pJJ jS> A' j*J .CAHI .BCFG j 
.ABDE ^JLI/,. C' j CAHI ^1 j$> 

^ 4J~>_)lj J yf2 4 V; ... i J C 9jS"y.0 ^jjl S c _^iLJll 4^L., t . « ll 

• -? 4 -rL)lj J -i- . . J B (^iJI s j^Lil 4jLii)l J 

4 ^ 

• S B °S C B' j A' j\c. • 

.(A'B')-L(CC) jl j A'B'= CC' jl 


* 2^1 



. 5jvjQt ajjs—1' oI^jUJ' - 4 











y/2 



Jj B #J $>jjJUUUI S B JiiUj ((CB';CA) = -f J CA = V2 CB' j*0 j 

.( (BA ; BC') = f J BC = ^ BA ^ f Aiijlj -’ *. 

S B (A) = c' s S C (A') = F! S C (B') = A ji ^ 
S b oS c (B') = C' J S b oS c (A') = C jij S b (F) = Cj 
1 J\ -J2 x ^ S B °S C i-—.i j' ^ j 

.A'B' = CC' jij ^>) v^-y> *4* 

c 

i ^ S s oS c AjLlill ijjlj j^ J 

.(A'B') X (CC') jij 

.(A'B') _L (cc') j A'B' = CC' jl ^ 

AjLIj Jjlsij 

• ** 

__ 

* M' (z') ikiJI M (z) iiai J5L, jiy. ^Dl .PWl' ajLUI S 

.z' = ( V3 - i) z + 1 + i (V3 - 1) 

•jijj 5 j J! 5 ^ 

J» 

b = 1 + 1 ( V3 - 1) .a = V3 - i z' = az + b : j- $ bW* 

.5 -oLiJJ »>JI 

1+i(V3-1) m \ - -b_ 

z o=-* ^- z »- r ■ ° i- a ^ 

,£ e Z <arg(a) = arg (V3 - i) = -f + 2^Ji |a| = I ^ - i| = 2 ‘r- JI • 

.--i *AL5>jj 2 *if-J .CO (" t) */y* s 0 J ! 

6 

2 ■»-••-•■ i 0) fl JL>oJ cJ-L-^ 'r^S > L^l j^-? S J 
















►ij-f JjJrf. * ^Li ' •• 












J. 
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(2> 





CO 
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= {/3 + t) e Z (OA ; Oco) = arg z„ + £2 jt UjJ 

o 

sin (OA ; Oco) = j j cos (OA ; Oco) = ^ j |zj = ^=- 

.(6eZ),(OA ; O^) = -| + I?2 ji j?! 
.(coO ; coA) (coO ; coA) = -^ - ^ + £2;i . 

.(A OAcu iULI) ^g = smf=J 

: A O J j?y, S AjLJLlII Sjl*£ • 

w«>J j co »j$"^ <3 yw A O J<oLiiJI 


Jl 1. 1 

3 2 


^ (3 + l/3) SJjJi Z w Jaj^s Jju J .z' - Z U1 = ^ e'^ (z - zj) LaJ ^3j*j j 

t! — ( i + i ^ z + 1 jI j 


4 4 

.S = t os 1 S 1 aj LSjJI ajj\ j j a .,...) juj^ • 2 
.1 t A ‘ “ > ) J ^ S a ,-W. i *S.J Aj l. M .i« J 1 A**.*~J 

•^1 = 2” 2" — 1 X £| S, A,; ... j jjj 

. AjoJUU-a f Ajjlj j S Ajjlj LjAJ . S ^ jZiLlI Aj l -t jJ I A..,.... i jl 

^ •? =o + 0 1 9 1 - S 1 *-Jj 0, 0^ 

c 

•-^ s^ y »Li I LjjJ 1 ajjIj 

. ~ AJJj !j j -i S 2 4....... > : j . S 2 j** L*i I Aj LjjJ I AjjI j j A. ; ...» J lA^ AjL^i^J I ^**-flj J to A*** L • 

J A 

. Sj^Lil Ajji-dl C>1 $jL£J' - 4. 
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[pr] . i C' .[AB] B' *[AC] A'.{•‘H-Al AlA. ABC ; 

Jj C.B' J\ B.A' J! A S 

■ {a^ 3j x* irbj£ 

-' 

ABC cJill Jii » w 
.(ABC ciill oUa-^Jo 



— 1 — 
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_J 




zt 
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( 
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it 


to 4 j 




-1 4^-J J CO »/y» jiJI t/^ 1 

.(B'JI C j A 1 J B )CJJ A Jy~ 

2tc 4 jyjlj j to #Jy> jjJI ^ jL»^' 
3 

( C' Jj B' J B' J! A' j) A' JJ C J^y 

. A l--—> C' I--—> A' ji J 

,» H, JUJ (JuXJ) ^ >. ji (- £) ^ ^ ^ h ‘/ UJI 

_> C' -—>A' fi = ^ 1 0^ 1 J\ jl ‘‘—Lj'j J w ®/y* o'j^ J -2 ' -5 


Jt 4 -yj*j J 


1 


.S = ^o(t = ^o (^ 1 o/i,) jij 
j to s// ^ily> y®> ° cky*"*^ 


. 2n Aijlj j foljja) 1 '■> .to »>> JW« * J 

3 

. ji)« + 2-| 1 3 *to s jjj 

.S(C) = C' J S(B) = B' J iLjaJI ^ 

^jjl JUIajUJI y> C'JJC.B'JJ B.A'JI A ^5-^' o' —’ 

.-■§ «Jjj 1 Aij—J j .ABC sUillJJjSJ CO 













































































JJUub* 9 JjjU 


3*ji JtT . y> jjte m (j) 
-uL>c^ J** JJ vjj-^ >7-~» J* M(z) ikH 
.z'= az + b M'(z') ikiJI 

• b e C .a e C* 

B (2 + 3 i) ^ A (-1 + 6 i) >jl Jaji> 
•T J*J C(m) ^ B ^ j 

•Lb*— ;l T jj&j ^ m ja .1 
• L'ljjj T jj^y (j^> m jic . 2 

j ®j$J j-*» 

I Uio cJLLo ABC 
.[BC] I ,(ab ; AC) = ^ 

JJ A J>*y > ®Jy> t^UI y^Lil <uLljJI S c 

•*~ljL; _} S c 4-—J UJ-t • 1 
•S c Jj B iiLL, D iiaJLJI . 2 
yiLII 4 jL^JI jJ j^> J*LJI I 1 _ r jJ 

•* JJ B J>*y j A i/y JJI S A 
A J ujil—II jjl—i* ci^o ABC O 
[AC] ^klL" iLi J .[BC] lLo I j 
[Al] U>i ^sJI y|j| 

1 Jyv j A *,$j> ^ill ^Lll <oLlJI jl Cwl 
.1 Jl J Liaj i J_^>y B Jl 
>iLII -oLLJI S j jj> Jai B jA.co 
• B JJ B J A JJ A J>>y J 0) JJ JJI 
J>M JJ 1 j <*> JJ JJI ^LUI j{ . 1 
•B' J] A' L*J BJIA 

tjJ—U JJ 4 •■. —'J L ^717..7 ISLo • 2 

! coBB' j coAA' 


u# jjkJl 

JJ ^>7—II .(3) .(?) ,(T) jjjjLwJI J 

• Jy* j .uLjclo |*Lw 

^iJI S j^Lil 4 j LL dJ »j~«II ^L*JI jnx 
JJ M'(z') ikaJI M(z) iki Jib; 

: JL If i)l> 

z' = -tz + 4 .1 

z' = (1 - iV5)z+ 1 .2 

z' = (1 + t) z- 1 - i .3 

z' = -2z + 3 + 2i .4 

s ^ l*SJI» Jlj-jl^-i© 


z' = Z + 3 - 4 1 

z' = 2 tz 
y-V2 


.1 

.2 


z' = ^ (1 + t) z + 1 - ^ (1 + i) .3 
z' = (\/3 + i) z .4 

Vyr-bA^ J* l_jJ JaiJ C j B i A 
Ijjlj j a~-JI j^c. .3-4 i s 1 • _3 j 

•^JI B Jyy j A S <oLiJI 

(AB ; AD) = | O # /y»^ ABCD Q 

• Jr! U l> J5" ^3 S 4j l4jJ I Aj jlj j 4 . ..>J I (jlX 

• ^ J] 0 Jyv j A »jSJ S • 1 

• B JJ D j C S . 2 

• C JI A J_^>y j 0 »jSJ S • 3 

j J^LiC74 Jju. Jl -Lo ^jJL-JI 

JLi Jiji jJUl JaiJ I T JU .jLo 

.z' = 2az+1 + i M'(z') ikiJI M(z) ik& 

.a e (I 

j J*i a J Inx. 

•Lljji T .2 .LkJl T . 1 

• « 

LJy» l>Lj T .4 .4 4j^_j LS[£ t .3 
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Jjl Ml 4 9 


j Ju>lxi<> (Jl*» (A ; AB, AC) 

^JJI jljjjJ! R b j£_J .[BC] uu a zi* I . L» 
jLcL*-i T i j B sjS'y* 

. j C »j$y> B c ■> B( ~ 

5 S = R c oToR b Jij I ^ ^ 1 
.S j* ./?* • 2 

.s^-JLI s^Lt jjj- 5 S ^ U>. 3 

J_jLlu_4 

_j -Lai*!* (♦!*>» ^ ,JX~*il O 

. (O ;7,j) jZL* 

M(z) ikiJ JSL jij; S j*-J 


2uS^ 



J] il (@ J (33) c?® 

.jiL» j 


S jilil -oLlJI ^ U J5 - ^ © 

.i/JLI il^L 

.-| Aijlj j j *~-4 ‘W (-2 + i) * S j$>. 1 
2-^ .co(-|+ 11) j* S jS>. 2 

• j j 

.f «o!3jV 2 *~-J .co(1 ;1)y S/^.3 
A(5;3) J^y .co(-1 ; 1) S $j> • 4 

.B (0 ; -2) J] 


l^i>l_P ;y» -ki D .C .B *A © 

,5 + 3t _j 5-7t .2 i .1-1 


z' = (-1 + i) z + 2 - i c~> M'(z') ikfcJI 

e *• 

i - f- \j? • ’ * L* 4j L_' S ^ I uy • 1 

. i \ • O . l I 

M ikJu J5w S j£~i • 2 

MM'M" cJlill Jii » G ikUl 
.M" = SoS(M) j M' = S(M) *i-> 

.G iJaiJI Z aJ*^-U k- — ~ > l • 

c « 

.oj£”y> i-X> |*j 5 jl Cwl • 

S'(M 1 ) = 0 M 1 ikiJI Ai>*^ X+ • 

.((Jbdl Ijl-o O) 
I »i M" 1 .M'.M 1 JaiJI^* 
M"= SoS (M,) _j M' 1 = S(M 1 ) C^> 


j .XolX^I (*!*« ,_yjl V’J— 

.(o ;7,7) 


_~jjJI ^^Ju- l$i>lj) jji-JLI JaiJ C _j B .A 


.1 + 1 

2 2 


.D.C.B .A JaiJI j*lt • 1 
S yiLil ajLIJI ,^1 i-ljil • 2 

.S(B) = D j S(A) = C 

j -uU^il II (D 

»j$> I ABCD . (A ; AB, AD) ^ilil j 

^JJI ^iULI AjLiJ! S .[CD] u u* a.- ~ -o K j 
• K J] C J>»y 3 I A J j*u 

! K .1 . C . A JaiJ I ^ L» • 1 

.i/JJ i\xc.% S ^LiJlox-2 
. S <o l.,t, t 11 » ^ .. o 11 j~& Lz*J I £ - " ■• ■ ■ ■ ■ I • 3 

_j |*1*^ vj—^ 

^ is- jliy*!! oLr-^' jL^iLkJI S' 3 S 

z' = (1 + i) z + 2 jy+--J>JI 

. b e C . a e C* si-> z' = az + b 3 

J : 3 5 £j* ^ * 1 
jb 3 a uy iXt • 2 

! S' jS”y> L» .SoS' = S'oS 1 


. i »1-i 
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jJl i» o $ 


Mai .MM' jjtln-UI • 4 

.M z 
« 

.MM' = Mco jl ^^S*****/ I • 

. co jx iwiJL^o M aJzaJ Ji" J>l j^ .^>... .> 1 • 

.(MM' ; Mco) iuJJJ L—J 
* 

jJJI [OC] * ^ ^ - - A J • 5 

• ^ *-*i_)lj J [OA] >, h.si«'*a I »jSy> 


Z ol j M iiaiJ j^; ^JJI Jjy>wJI S 

2= (1 +i)z+1-i ^2'^^jioiiM'^i 
3 

. 2 , . |T> 1 I . IJ3X. I . . 1 J? 1 L^3 Ajl .1. > S I ^^..1 I • i 

co . B . A JaiJI jl C%JI • 2 
.S <uLUI jfy> co vi-> #Ji»lj 
. (OB ; OC) ajjIjJJ jyt • 3 


(OB) 


Ijj^ J» (OC) *-£ 


ji Cw I 

■S Jij 


B jO B'j O' jyd^LJI j\£ • 

• S v_~yjjJI 

|*J (00') (OB) jl Cwl • 
.oJl>Ij l jr....I ^^JLc C j O .0 Ja^JI jl 

^i) I 0jj IjJ I j^ j l:Jaa./ C j CO j I I • 4 


.[O'B] U>S 

L^JwO J JLO ijCwQ | »|1 * «o I O J.H.J j ^ L I © 

.(o; i,J*) ^iLo 

j» M aJiaJ J5y jij£ ^iJI S Jjjj>vJI j^xj 
M' ikiJI (x ; \/) jvJlji>VI olj ^^i-ll 
x! - x - \j + 4 


y' = x+y + 4 ^ ( x > 3/) M^I-*>*^lolj 

Z ii>^UI aJVju M' iiaiJJ z' ii>}AJI jjx . 1 

. M iJaUJ 

. dj^jwaJL I » J~a\^£. J S Jjy»wJI 4 J L>J? jjx . 2 

^Lc- Lfi> I j) j *... 11 Jajj C . B .A • 3 

. 4 + 4 i 14 . -4 jjJ I 

5 ck>*—^ O J A j-0 JS" iJ> • 

* 

j 3 ( O A) ** 11 1>j {J\£> aj 

.S JL [OA] ijJaiJI 
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JJl >u U 9 j-jjL*UI J$J-k 


3>£Ldl 


■ »U jj JjJuf -1 ( _ y 3 S <ul .t>T.L) aj^Jll ^L*)l ^JijC 


<Lk>X> 


I ■ - -!H 

a> /JLIjutof 


oL>ji 

Jt 

2 

1 

2 - 2t 

1 

ajLlj 

jt 

'3 

2 

1 

2 

Aj UL, 

jt 

4 

V2 

2 - i 

3 

U) SjSy> ji»Lj 

jt 

2 

1+£t 

4 

4 


4 11 

e 


t>(3 - 4i) v 

>L*_-Jl 


1 

j*+- L*^ aj LL. 

Jt 

2 

2 

0 

2 


Jt 

4 

1 

1 

3 

Aj Lk»J 

jt 

6 

2 

0 

4 


>A »jSy> jljjj 



.(«>0) AB = a ^JaJ ^ 


. aJ Aj^I j ^**^9 0 iS 

• 0 = (AO,AD) = J S = ^ = sf 2 .1 
<uLUI ,0 = (CD, CB) = J ,^=|| = 1 .2 

.0 = (OA, OC) = Jt .£ = = 1 .3 

.0 ^ y> J? Lj S 

a =-1 J>l u->U--Jl T.1 

a ^ 1 |a| = ^ J>1 jljji T . 2 

a = 2 J>i ^ 4 a:, .; Jl^ T.3 

a = -1 J>l ^ >U; T . 4 

v Ax.Lui c r ’l*-~Jl T : m = 5 J>l ^ . 1 

.3 - 3i 

co »j$"y> jlT j m = -1 Ja»-I . 2 
J -3-1 























jJl U> U $ J$jL^ 


3~2^"2 + ^ 1 ’^ 

5 ' = (1 + i v/3) 3 + 5^3 + 5^3 ,- . 2 

% = (1 + i) j + 1 - i .3 

7 _ i 3,i ^ 

5 - 2>-2 * 2 

J\ >L_ y JaiJI ^ . 1 0 

• ^j— <L>w» j JloL*JJo 

3 ' = (3 - i) 5 + 3 - 3 i jJ hu . 2 
. l _ r Jb>cLa j .loIjcjo jJm«o (A ; AB, AD) © 
K.I.C.A iaiJI j^>l jJ • 1 
^ +i i ^ j i 1 + i : 0 

5k = a 5c + b ‘5, = a 5 A + b ^ • 2 

i 3 — -1 -^—- j I j I -L*j j 

1+1 
1 + 1 


D 

h 

: 

c 

, 

0.8 

1 




! 




! + 

1 






A 

o',4 

E 



S -.jUjil b=lit 


7 1 + i 

3 = -St 3 + 




4 J 2 

5 jSy> to • 3 

5=f + f t l?> 5'=3 iJjUil 


iJiLall J^>- ^ S jSy> (O . 1 © 

5 = 2l 5 = 5 
• 0 = ^ 1 _y£ S ajjI j * 11 + i | — V2 ^^4 S a ; ... i 
SoS = S oS b 1 3 ij\j aJ"}L*JI • 2 

.2(1 - a)t-b = 0 ^ 

S >3 — 1 
.2i ^ S' £y> AA>*i' .a ^ 1 

S = R c oToR b S I • 1 © 
(A, AB, AC) ^Lll ^,-Jb^jdl j Juoljcdl ,*1*11 


jJ = Mi) 


J tA*j 


5 ' - t '5 + 1 - t Li” i«Jyw R b LjjJ 


6 »S C 







f 

















ft 




A 





R 
























D' 

D, 









r-' ^ ^ • 1 O 

£-0.-1 
K " CA " 2 

0 = (CA?CI) =| 

S C (D)= B «LiJl. 2 

r CB = ^CD 

l(CD?CB) = | 


.(J5LJI) A J\ i~JL C 'ijJL, D ji) 


S a (B) = I 


£ 1 O 

* = ABj^ C0S f = f 0 

0 = (AMT)=| 


S a (D') = B 


D' cLjjl. 2 


f AB = ^ AD' 
ji?U; D'jj] J — 2 


IjjJ 


l(AD',AB)=| 

B J (AB) > j A ^ (AC) JU 

.(7^1 JSLi>l) 



AJI j AIB jlilitl (j) 
S A ajLmjJI 

J^U B J\ I J^U ^jjl 

.1 J] J iW 


S ^UUUJI >1 ^.1 

toB _ coB' J toA' _ toB' . c 
toA toA' - toA toB' 

B A J y>v j co S u) AjLi; J>i j* j 


“B = wBl r*~, Ur LjJ , ^ ^ 
toA toA' ^ J toA ^ 

.B'JjA'J^w S 0) Uajl 0 I^I 
. jL$-iltoBB' iOjAA' cn- t lull jl ^.:.:,...i. 2 


toB 


o> 


Li 


« « 
































































jJl i» U 9 J <> i > ■ 



.S <u l ■: J L (00 ) l _ s £ (OB) jli 
C .0' ,0 JaUI jil . OB = 00' ji 

O O' ji j^«f) <L>ULi~.l l _X £ 

C ,0'.0 JUL j(OC) 

,(»j>Ij cuolii—I ( _ 5 Jx 
.(coB, o>0') = ^ j' ^ 
.[O'B] 1*1 ^23 ^yjl tjibJI w J 

,(c 6 \cb) = ! ji L*j ^ 

.[O'B] UjJ^sJISjJIJI C jSl 

3 * = (1 + I+ 4 + 41 .1 
V^2 - 1 T ■ ■■ -| .00 (-4 + 4l) »jS" y> _^*l—« ‘‘-'C-J S . 2 

AJJjlj j 
o 

o 

.5(0) = C jS(A) = 0 ji It 
.(OC) ^ S (OA) jli 

9 

.[OC] AjJaiJI jy**° ,_ 5 * [OA] <* 

t '3 + 4 + 4t ^ MM' ii>*i . 4 
- 4 + 4i' ^ Mco ii>*if 
MM' = |(-i/ + 4)+ i (x + 4)| 

= |(-x - 4) + i (-y + 4)| = Mco 

(MM' .MS,) = arg (■f^^)=arg i = § 

* « 

jX. ^jjuiw M jJzij JS Jj>I j^> 


5o- ~ 5c 


Jt 

'4 


5a- = 5 0 


.CO 


(MM',Mco) = ! 

[OC] • _ 1 1^7 7 * J j • 5 
• ^ J 1 *jO> 

(1TjT') = | j u'= u J' 

Aiijlj J I jUj-^ jiS?^ j^? ) 

.( J' aJL>*^ il»y] 


4 

4- - 1 j J j[y*J j 

T : 3 ' = 3 - 1 + 1 jK = T(J) K AA>*i’ ijc*j 


R c (K) = L C~»> L jyJ 

L ( 1 + 2 ) ^ Rc= 5 = *S + 1 + l ' J 
[BD] L ^ S I jl 

S = R c o R t o R b : 5 ’ = * 5 + 1 + i .2 

O ikiJI ^1 [BC] l uL& sJJt y> jtlu j*> S . 3 

.ABDC ^JLI $ja 


sf2 ^ 
.Mi 3 


1(1) »j$"^ ajL-J S .1 

3jt 


A-Lj'jj 


.2 = -X x + 1 + 1 


^ Gii>*i' .2 


3 5 ' ' ‘ 3 
.1(1) »jS"yA AjLii S' • 

1 - 3i ^ S'(M,) = O M, . 

. JiLUl ^ M", .M', .M, iiaiJI. 
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0) 1 


J) 


. Bco = ^ BA ji . 2 
^ *A ji] 
(6B?0C) = Arg|^- = f .3 
^^(OBrOC) = f ji It 
•5 (OB) y> (OC) 
B' = O (0 ; 0) s 0'(i-li 
S ajUJI LJj ^ j (0B,00') = J jl It 


Li S -uUJI 


























^1/^J 

|J yUJI |^i CMfe||fj 

© .»>**)! 3 gM< 3 <^I>41 3 






fI - 5 



I^4 ) sr 4±uJl C '-L»tJt “ I 


V ., » 1 1 .., O i i *Dj^-o Lj.> C .B i A i O 4 ^ y " 11 j-o —C- j Lc L*—i V * U 

.(OB _j OA cAC L*»iJJ jl) V j M (.At l»«t. I) I « I JlA- I i.4 j j IaJ LJI JjjJ-1 


jlLi-JI D'.C'^-> AB• CD = AB• CD' 
.(AB) r i.:....ll Js. C. D OuJaiJJ jl j^-jJI 

(1 J5LUI) 

( _ s Jic. v Li—.11 v' u.v = u.v' 

■ u ,>l> 

(1 JSLJI) AB. CD = AB.CD cos( OA; CD) 

(1 JiLUl) V.IT = lltTIMIv'll cos(IT; V) 

(0 ; t , j ) ^ L?CLfl j .U L*JLa (Ja-o ^ 

B(x'; yf) ! A(x; y) c^> 
OA.OB = xx'+ y\j' jj&j 

( 1 jl?w» j juoLsjoo ,j-L.I 

u.v = xx' + yy' j j£j v(x'; y') 3 u(x; y) 

(2 J5LJI) AB. AC=1[AB 2 +AC 2 . BC 2 

(2 JiLiJI) 17.7=^ ||u|| 2 +||V|| 2 -||V-u|| 2 


D 



(2 J5LJI) 



V 


c 






u 

i-►- 

3-* 

□ 


(1 J5LDI) 


A B C v' D' 

>Jul^o L 4J ^ftl...ll c Lull jli LoJdlLa ij\s .{*,.m 11 jt>l jLS" lil . : <Ja>1>L> 

* 1 * 

.^_^-JI jj> ^L*-i jl ^Js. ^i>*x o ^l*-DI jl J-i . 

. u.v = 0 jlS' lil Jaiij lij jljuljcj> v j u : *—?l> i)l» 

mt.l t>? _2 j V^rt'i jru SLSLuill 

. J J -Lo Ia— 4 jj b u fl t I "■■ 4 j j V ... n 

.1 j A(x 0 ; x 0 ) aLUI jv» iil—JU 


ax+bi/ + c = 0 aJjL*IL oyJI (A) 


r^ 


|aX ° + b - Vo _ c| (a ; b) ^ (0 ; 0) 

\/a 2 + b 2 

. A ^ B C—> ^jJa* 1 I j-o JaiJ M . B . A 
.[AB] U^^JlylJI M cJlT lil Jaiij lij MA .MB = 0 


























r 


v 


fr LA^ji sr a-Ji tiJLjtji - II 

,- 

. v* = AC * 17 = AB C-~> JaiJ C . B .A .£ LaiJI jUL*-i v . u 
3 ..... 1 jv ...<j AC * AB 1i * i. m l.J ^1...) 1 «IxJ-l ^ v » u ext- 1 » ■ » 1) ^o 1 ■ uI I <- IxJ-I 

.C . B ,A JaiJI 


( _ J lc j JaiJ I ( _ s Jl£- i J I i—Ju^JI iLujjjdl . ( _ r *LJI t IjJ-l ^l^i- Ji" : <Ja>")Co 

. £ ^ fl I I i ^ _3 i ^ 7 ... 11 /»^o . £— *—~ V - I 

.£ LaiJI ^y> in-il W.V.77 


77 2 = II77 || 2 


£eR c~> (fe 17).v = u .(£ V) = 6 (u. v) . 

(u + 77) 2 = u 2 +v 2 + 2 u.v . u .77 = v*. u . 

I7.(v’+w) = T7.v + 77. w • 


177 + v|| 2 = ||77|| 2 + ||v|| 2 + 277.77 


iJLJ^JI SjLaJI 

.(i; j ; fe) j JuoLcdl ^L-Vl ^ jUl*i v(x'; y ; 3 ') j 77(x ; y ; 3 ) 


u.v = xx + 


2/2/ +55 


jrvdjLu -LalsJ . 

. V .77 = 0 jli 1 lil Jaiij lil jljLolxia 77 .77 jUL*-Lll 
.( i;j ; k) j julxdl ^ 77.(x' ; y ; 5 ') 77.(x ; 1 /; 5 ) 

.xx' + l/l/' + 33 ’ = 0 lit Jaii j lil jUolxi# 77 .77 

* t * 

. £ Lai) I j** ^Laui ^1 ( _ s ix 0 ^lauiJI jl Jib : JJa>Xo 

.|| u|| — fx + \j + 3 j u (x , 2 / / 5 ) j x«L*^ ^Ll ( 1 , j 1 1 


jiyiaii jrjJ 2LALul( . 

A B = 11 A B11 . 11 A B 11 A B L^J y_ B . A cA-JaiJ I uy L»i I • 

|*Juw ^,.,..:,lI j £ Lail jlxiai B(x' y . A(x / 1 / / 5) • 

AB = y/(x-xf + ( 1 /-y ) 2 + ( 3 - 3') 2 L-.jJ .(o;i,j,£) 


. «.UaiJ' i-aJLigJl _ 5 












»»•••••• 


.(o ; i ,j , fe) ^ J! 


i - III : 


c LiiaJ I 


1 


Af -.n ^ u (a ; b ; c) j *A (x 0 ; y 0 , 3 0 ) A ^' 

m (*; j; s) J ^ ^ J A ; 

;_»■> jo* X AM= Xu ; 


.(D) ^ ^ • 


r x = x 0 + Xa 


\j = y Q + Xb ;y AM - Xu 

'.5 = 5 0 + 

^ 2lo• - 

—» / , L . _\ I- A (x ' V ' 3n) djiii Jt J- n ■ " «£ lS"^ "'^ 

cLo J/i J *->> fcUi u (a ; b , C) J-*±j A ^x 0 , y 0 , %) o 


x- x 0 _ y-y 0 
a b jvJaUJLI 

V- Vo — ^ 

V. b c 


.XajL*j^> c j b »a 


x- x o _ y~ y° = 3° 

a b c 


: Jy US’ iLJ-l 0^ » aLt r^- 

x- x n V }/o „ ,.1 

-1- - b il^Lb uiyu (D) oli C = o ,J ! * 

3 =5 0 

"1T~ ” c -- a^Lwiyu (D) jli b = 0 W • 

y = Vo 

a^Jy* (D) 0“ a = ° 


= x n 


c \ ^ kjb>Lu*Xt - IV 


i. 1 


> jUUiJi J A (X 0 ; y„; s 0 ) -<° : '-J' k) ^ J! * J '“' ,Ui) ' 

7 j u JA j A ikiJi J-ii ( p ) *> s - i ' ■ v (a : b ' C ) ' " (a ' b ' 0 

f a»-E*55 

fx = x 0 + Xa + ^a' __ —. — 

y = y 0 + Xb + |xb' yl^AM=Xu+|iV 

3 = 3n + *- c + V c ' 


») JJ ^ C#— J iL ^' ^ • ‘ 





















j ■ AjJjlSLtJ • 2 


.(P) ^Jlc »■>■»! Ji" i(P) ij jjL^oJ J L-J?U UL«-i 


.f LiflJI A k 0 ■ A « »JjCJo j+£* y L*-s^ fl 2 
A aiaiJI J.«.i.j» ^gjJI (P) ^J.L...11 ^ 4 AM. n = 0 vi*~> ^ UajJI M JaiJI 

.<J L_J?U LtU-i n j 

■■■* <LtJjlSLia AJjIjl* 

• (o ; i,j, k) ij*. jL*JJo j .uIjCLj | Jl*-o ^jJ| c UxaJI . . .■■ ; 

JiLiJI y> 4 -jjliyj iJjL*-o n (a ; b ; c) ( _ f J?LJI ixL*-i (P) y ~~« J5U • 

jjx d j (a ; b ; c) ± (0 ; 0 ; 0) c~> ax + by + cj + d = 0 

(a ; b ; c) 5 * (0 ; 0 ; 0) ^ ax + by + C 3 + d = 0 s^> M (x ; y ; 5 ) JaiJI . 

.J 7T (a ; b ; c) c~>- yu-* ,y deR j 

. iT=OK j j = Oj • t = Ol £-oJ : o*ill> 

. <d U fe j (o ; I, J ) ^ y — ~JJ 4J i Lbo ^ 3 = 0 

. J ^j-^U ^L*-i j j (o ; I, K ) j y: ... o l) iJal** ^ y = 0 

.4J ^aoJ?Lj ^LjCm *4 f j (O , J , K ) ^^Z* 4 *aU 4-1 i La^ ^ ^ 



j\J$JLU*A jl- V 

,(P') aJjIa* a'x + b'ly + c '3 + d' = 0 j (P) .. « .!) ax + by + C 3 + d = 0 

Ae R ^ c' = Xc J b' = Xb j a' = Xa jlT li] Jaiij lil jbjl>jo (P') (P) 

■ f’ = b = ■§■ ^ < p '> 4#j'ji < p >= o. u abc * 0 ^ l5 ! • 

. jlLUa^o (P') j (P) jli d' = Xd j c' = Xc j b' = X.b j a' = Xa jlS" lil • 


kJt'3~ - VI 

,(P') JJ i)jliu> a'x + b'y + c '3 + d' = 0 3 (P) ^ y. .» 11 aJjUw ax + by + C 3 + d = 0 

.aa' + bb' + cc' = 0 jylSy jljuol*-» (P') _> (P) 

. »Uill Li^Jl —5. 


















j (a ; b ; c) * (0 ; 0 ; 0) 


j~ j jy <L3 Lu*1' * VII . 

.c ' %»a11 jjljiio J (o , i ,J , fe) • 

_> J ilibw ax + bv/ + C3 + d = 0 j * UaiJI — 0 ( p ) 

. c UaiJI d h 1 / M (Xq , l^g / 3 g) 

l ax o + b^g+^+dl ^ 5 A ikiJI Ov iiLJLI 

/a 2 + b 2 +? 

^^^i^Ji-VIII 

iuolSsJ Ju- C -J * Liaill ^ Jai C .B .A 

.B *A OukiJI j^\y>'as.^ (AB) »1 

U 4 J i^U? &X, B .A y lABl : * J1> 

,C ,B .A JaiJI £>!y> j* (ABC) • 2 

SUxuJJl - IX 




.^Jl U* Uf! jLJ»U jUUi n' J n . jLyu-. (P') j (P) 
(P') j (P) Ol* Ua^ uUa-> n 'j n W * 

jl^o Jij (P') J (P) jLi (ayjl^- >) n ' -> n & ^ • 



(P)n(p') = 0 (p)n(p') = (p) = (p') (P)n(P) (d) 























i-jbj) n»4 £j A j 11 h i 11 I • 2 

.Ol i> ^(P3) J ,(P 2 ) l (P 1 ) 

(P 3 ) -> (P 2 ) ‘(P,) £ tuyoiiL.iz^yji>-.(P 2 ) J (p 1 ) jtfisu 

: o*ifl> ii**i (D) r .i,7...^ jij jULkij (P 2 ) J (P^ jtf IS]. 2 

•(P 1 )n(P 2 )n(P 3 ) = (D) jli (d)c(p 3 ) air IS]. 
(P 1 )n(P 2 )n(P 3 ) = {1} jli (P 3 )n(D) = {1} jtf IS]. 
•(P 1 )n(P 2 )n(P 3 ) = 0 jli (P 3 ) n (D) = 0 jtf IS]. 

J 4 iu4 $ (Q ^ J. 1 • 3 

. aJ ^<±1? U n j j j j***+ji (P) . aJ (D) 

•( p ) ( D ) n ju jtf li] • 

.(P) ZAj (D) jli J*£- n J u jli" li] • * 

« lilt A >1 III 111 ^Lij ^Vt m 4 

..UAJI^ jUi-o(D') .(D) 
LJji ^1 3 jju * UaiJI a ;)l i—ljj jli <jjZ~A\ ^Ju j-o (D') j (D) jlS" IS] . 



. jyckliio j~c- j j^jjl_^ j~i- U^Jli (D') j (D) ^s. J&ry_ |J IS] • 
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. tUajsJ' -L^)l — 5 




















• • • ' 

• f A 




_ • 


. BC = a jyU! j C ^ ^ c^> ABC 

AB.AC ^_yJ—)1 - l->4-i w—>1 


.AB = a \/2 J AB 2 = AC 2 + BC 2 jil -C pJli ABC 

.AB.AC = a 2 ji\ AB.AC = AB.AC cos J = a >/2.a.^ = a 2 : 1 **> • 

AB.AC = AB.AH = AB.AH .2 iiujt . 

C ^ k a 11 j, ?j- *J1 lna...ll H j C>^J AH j AB ) 

.([AB] oLa^o H J (AB) Js. 



.AB. 


.AB.AC = a 2 JUL . AB.AC = (a yfl^j = a * 0 3 ! * 

AC = a 2 jil AB.AC = l[AB 2 +AC 2 -BC 2 ]=^[2a 2 +a 2 -a 2 ] = a 2 :3^>. 


(vLaiu.* 3 A]rk OJ jru 





.OK .y, (D) O Caj iil—it jli (D) ^ O ikiiJ Jai-JI K W 

n , r |2(0) - 3(0) + 3| _ 3y/j3 

U Is - <— =5 - r-o -I r> 


AH = 


12(2) - 3(-f) * 3| 


/FTa 


/ 2 2 + 3 2 


jLi (D) Jit A ikLJJ Jai—!• H ,3 ! * 

AH= 114^5 oil 


102 









































j. I 1« .f.t ^ ...tl JLajJI *—jl in'fc o 



JUL j (ADC) j>^i! Jj- 
.((BC)X(DH) JiiL j .(AB)_L(DH) 

( AD = BC jSf ) 
( FC 2 = FB 2 + BC 2 jSi ) 
( FG = BC jSf ) 


BC.DH = 0 jij (BC) _|_(DH). 

CA.CB = CA.CB cos(ACB) . 

_ a 2 s/2 
-a -y 

FC. AD = FC.BC = FC.BC cos J . 
= (a i/2) a.^ = a 2 
FG. BH = BC. BH = BC ( BC + CH) 
= BC 2 + BC .CH 
= BC 2 = a 2 


.((CH) ^iyU- ^LJL; j (DCG) ^Sy>S. (CG) j (CD) iJSyJ. (BC)) 



AC=7(-'/2) 2 + (- 1 ) 2+ 1 =2 j AB = v /(-v / 2) 2 + 1 + 1) = 2 
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. frUaiJl — 5 


























AB.CD = -1+|-1 = 0 j AB . AC = (- */2) (-v^) + (1) (-1) + (1) (1) = 2 • 

. (CD) j (AB) jl Sj->S r ! j 

AB .AC = 2 j-o LjjJ : BAC iJjU o-r^ 

AB . AC = AB.AC cos ( BAC) : ( i ^.<Jl..JI * IjJ-1 Jj/j" j*°) AB . AC >y j 

. BAC iujlJ ^ j! ^ • cos ( BAC) = j ji| 

.(BAC = | j AB = AC) ^.Uu- ABC ciill JUL j 

JiAjda jj j n.I ... a JA-ULJ ^ 




uuiaiJI J-i, ^JJI (D) r .a:.^JJ Lkj-j y^l .(o ; i, j, k ) pU- J] v>j—-» « UaiJI . 

. B (-2 ; 2 ; 0) j A (1 ;-2 ;-3) 
S(D) J] E (-2 ; -2 ; 0) ikiJI ^ > !(D) pJu~il JJ C (1 ; -3 ; -2) ikiJI ^ >. 


re R 


x = 1 - 3 r 
< y = - 2 + 4 r 
3 = -3 + 3 f 

I - 3 t = 1 
-2 + 4 r = -3 
-3 + 3 r = -2 


ft = 1 
t= 1 

r = 1 


oil (D) y> AB (-3 ; 4 ; 3 ) • 

.(D) pJ L ^ .^ 1 ) j j* J 

Jb»y f JLJi> jjx- Jl>j lij Jaijj I jl C e (D) • 

't = 0 

t= 'i J 

.-5 


C 

Ce(D) jjl .aJuJ-I ax* f Ja>*iL 


-2 = 1 - 3t 

2 = -2 + 4f iLJ-l t JLJL> jjlc j t>j li] iaiij lij E e (D). 

0 = -3 + 3 r 

.Ee(D) JUl., .r= 1 oil 

r i x^ti p <-"■■■* 2 lujISLu iH»V^Lx4 ^uu © 




(o; i, j, 6) pi*- Jl • UaiJI • 

JUI (S) j^JL iijll M (x; i/; 3) -kUlj- E it_^>JI jo> 

f x = -3 + 2fe 

AcRc^> \y = .'[-k .(S) 

U=1-3f 

. UJ a_J j LSw J ^^5”! 






















M (x ; \j ; 5) i k - 0 J>l l$Jx E y> A (-3 ; -1 ; 1) ikaJI • 

a 

•U^r k 1 _yb . -b > J-bt J->l E 
'x + 3 = 2£ 

.u (2 ; -1 ; -3) 0~> AM = Hu iklxll j J y + 1 = _£ ... (S') (S) kJ-l 

.5-1 = -3£ 

.J < 4 >j; ^Ixk u (2 ; -1 ; -3) JJL _j A (-3 ; -1 ; -1 ) J* *iLi ^jJI ^ ^ar.. . U ^ E jj] 

^-^ = ^- = ^y- lj& (S') ikJ-l .E r ,jL:...JL1 l^ijSsai kip' . 

.aJ a-»jj ^lx«i u JkL j A J- 0-^1 E ,».a;...01 0*^,5 lx» j 

1 


1 


OriJ^ 


AiiiJI (P) ■ Muft i 1.1 LJa ....j "0 -^jC vAt .(o ,‘ t ,J , £) |Jbbo ^Jj y^j> <■ UajJI • 

.aJ uu 4 ->y v (l ; -2 ; 1 ) u (-2 ; 1; 3) JJL j A (-1 ; -2 ; 1) ^ 

. 

.jLLi> jljjx n j X : AM = Xu + (lx v* 0-> M (x ; y ; 5 ) kiJI \s.y^y> y (P) jy --H 

• v(l ;-2;l) ; u(-2;l;3) s A (-1 ; -2 ; 1) IjjJ 


•(P) 


x = -1 - 2X + ^ 

V = -2 + ^ X - 2 [i ALJ-Ijil 

5=1 +3X + in 


-—-- 

.(o ; i , j, k) ,0*- J\ Vj _bo* kail I 
.C (1 ; 3 ; 0) B (2 ; 1; -1).A (2; 0; 1) kiJI J-JL jJJI (P\flj)8Ln 

UP) J! D (1 ; 2 ; 2) ikfcJI > !(P) J] ,0x11 La O ikiJI > . 

■ AC = X AB J>ji ** .jUlxk AC (-1 ; 3 ; -1) AB (0 ; 1 ; -2) 

• (P) 3 ‘ l ; (j ; ^ 0 (jOlx** j (AjjIjJLa AC J AB jjl 

'x = 2 + O.X - jx 
iy = 0 + X+ 3fA 


.(P) jy^JJ ^ - 


r x = 2 - n 

1 / = X + 3 |x aLJ-I . 
5= 1 -2X-n 


15= 1 -2k-\i 


. (Loi)l i-oJo^Jl _ 5 


.C 1 B 1 A I ^JJI 
























ro = 2 - n Uj JJC • 

lo = X + 3 p 


(0 = 2-[i 

0 = X + 3 u —(S) *M-I jl J^L O e (P) . 

.0 = 1 - 2X - p 

.(1 - 2(-6) - 2 t 0 j‘V) 1-2X-p=0 y*y_ ^ ji-Njjk .(X, p) = (-6,2) y 

(p) ^ii N O ikiJI ^bJL j ^ Jy (S) 

[1=2 -p 

1 = 2 - P JLJ.I J> j . Iju»j **> ^is 2 = X + 3 p iM-l o' J*. D e (P) • 

2 = X + 3 p U=1-2X-ji 

(1 2(-1) -1 =2) 2 = 1 - 2X - p XliUil JJ-I I J ’ P) = ("^ * ^ ^ 

«. LkiJl ^ 3 I 1 -I jr^O 

_ 

.(o ; i, j, k) J ^ J! ‘ UaiJI • 

.C (-2 ; 4 ; 1) 1 B (1 ; 0 ; -1) *A (-2 ; 1 ; -1) ^ 

.LJU UUi BC JAj.A J-iijiJ! (P) - 1 

c * 

.(ABC) jy-~<JJ »** • kr-* C . B . A JafcJI o' - 2 


,deR^> -3x + 4y + 2j + d = 0 t 1 ^ BC ^" 3 ’ 4 ’ 2) ’ 1 

d = -8 ji -3(-2) + 4(1) + 2(-1) + d = 0 «>** A ikiJI J—(P) 
.(P) -3x + 4y + 23-8 = 0 0 i! 

.Jyjlyj, ^ BC J BA jtf lil Jaiij til ky— ^ C lB ‘ A jaiJI * 2 
BC = a BA a ^ ** * . BC (-3 ; 4 ; 2) 3 BA (-3 ; 1 ; 0) M 

1 ,;n^- C • B .A JaiJI oil BC -5 BA o^l^l 3 

-H LJ?U UL*-i n (a ; b ; c) -J6 lil .(ABC) ^y-^J * 

0 il .(BC) j(AB) Js. JUlj .(ABC)^y-ily pM-* J* J*** n o\> ( ABC ) 

. BC j BA oyU-JI ja ^ J* n 


'b = 3a 

Jc = -|a j'e* i.3a + 3b + 2c = 0 


.a ^ 0 


-3a + b + 0c = 0 


n.BA = 0 
n.BC = 0 




(ABC) ^y—JJ ^0 y> (a ; 3a ; - | a) ^l-H ^ 
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.(ABC) ...aU L-ai?lJ jUUui n (2 ; 6 ; -9) a = 2 Jo> a jjuJJ i«_J jbo-b j 

.et Rb-> 2x + 61 /- 9^ + e = 0 ^ (ABC) jyoil iJjbca jj£j j 

2(1) + 6(0) - 9(+1 ) + e = 0 jli jyoil lb* j* ikii B ji Lc 

.(ABC) 2x + 6y - 9$ - 11 =0 jl£ 0 .e = -11 JULj 

c.1 lArttl m« ^taULi ^Lxu)j* 

• (o ; I , j , £) (JjW ^yj] ‘ • 

: ^ JlyJI > Lgs%ix ,oUL- (A 3 ) j (A 2 ) i (A,) 

'x = -1 + p 




jIjlcI ^ .q .p o~>u 


'x = 7 - 7^ 

V = 3^ 

! vA < 

'X = 2 - 5q 

j/= 1 + q 

! "‘•I 

11 

1 

M 

r> 


.3 = -3-4q 

1 


.3 =-5 + P 
(A3) j (A 2 ) r * (A 2 ) J (A 1 ) £ tUL- trji l 


• (A 2 ) J u 2 (-5 ; 1 ; -4) j (AJ J *~>y u 1 (1 ; -3 ; 1) .1 

. __» c 

( u 2 = tx iq o~>y a t yLi> JJit x>y_ *^) Jujl^o ^ u 2 j u 1 jl 

-i j L43 .byjly^> y-i- (A 2 ) j (A^ jij 

bJuJ-l JjxJ (A 2 ) j (A,) t >..a,a.7...ll ( _ y Jb. oyuJJ 


, (IgJic j j->v jt:— a 


r=i 2 **• ■) 

^p + 5q = 3 

3p + q = -5 J\ 

< 


, P + 4q = 2 

V 


-4 - 3p = 1 + q 
.-5 + p = -3 - 4q 

(-3 ; 2 ; -7) oLblj^’VI oli (A^ <Jaii.ilI p = - 2 J->l 

.(A t ) ^ A.ialJ1^ j (-3 ; 2 ; -7) oLjIo<")M oli (A 2 ) j* <Ja.i i .JI q = 1 Jj^I ^ 

.(- 3 ; 2 ; - 7) oLjljo-^l oli iiaiJI ^ j\£'jiAj (A 2 ) j (A 1 ) jij 

.Jjjjljo> ^ u 3 ju 2 .(A 3 ) (< -»io~JJ <u»y ^bo u 3 (-7 ; 3 ; -2) .2 

c 

by. a . a v... 11 iuuijj 1 _ s JLt O ycJJ . by >‘ i.-.< 0 jl jbJ?lio> L^s *brujl jO> ^^-c- (A 3 ) j (A 2 ) ji] 

r 5q-7*=5 . f2-5q = 7-7* 

q _ 3^ = . 1 j'jl+q = 3* : bJLJi iLJ-l (A 3 ) j (A 2 ) 

.4q - 2^ = -3 l-3-4q = -2* 

(4q - 2^ = -3) iJibJI jh>w j (-1 ; 0) y> ( 5q ' 7z = “ 5 iJuJ-l> jV) *>U JJL" ? iJUJ.1 >i* 

l q - 3^ = -1 

• by >' -— a b^j ^LJb j Ja^jI_j-o» j (A 3 ) j (A 2 ) jil 

. frLaiJt ^ Ll^ll - 5. 
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.(0 ; i,j, 6) j -ulx^ pi** J] ^ aUaiJI 

2x + 3y- 3 - 1 =0 ilaUiL Jy«il ^^-JU (P) 

X = -1 + s 

fx = 2 + 3f 

V = 1 - s j - 

y = 1 - 2t Jn..Ja >JI l _ 5 it jL,Ji:...LI (D 2 ) j (D,) j 

3= 1 -s 

Ls=3 + t 

. jLLJ> s J t c~> 



• (D 2 ) j (PJ crv.^a^.41 j (P) j* ^ o-jjl 


v 2 (1 ; -1 ; -1)»(D 1 ).... JJ *-*>y v.|(3 ; -2 ; 1) u (2,3 , -1) 

,(D 2 ) —. J J *~>y ^L*-i 

( u.v 1= 2(3) + 3(-2) + (-1)(1) = -1 ^ 0 jS/) ^ V, J u jUU^JI. 

aJ aij Jyu j . ^J- (D^ j (P) ji] 

fx = 2 + 3f 


.t = 3 jj] 4 -1 = 1 j 2(2 + 3t) + 3(1 - 2t) - (3 + t) = 1 ^ . 


]/ = 1 - 2t L.J 
5 = 3 + t 
.2x + 3y - 5 = 1 

.(11;-5; 6) ^ t= 3 >1 ^ (D,) j (P) ^U; ilJU oUb>] 

( u.v 2 =2(1) + 3(-1) + (-1)(-1) = 0 jV ) jljwUcjo V 2 j u jUl*4JI. 

• (D 2 ) j (P) ji| 

JajjIhi* jlaLij ^ 

• * •• 

-- 


v-jyjl J* Ol^ (P 3 ) j (P 2 ) .(P,) 

. 3x - 3 ^ + 65 +1=0 j X-1/ + 25 - 5 = 0.3x-2xy - 3 + 1=0 
•(P 3 ) J ( p 2 ) P ( p 2 )j( p i) 


,LJ?U jUbui n 2 (1 ; -1 ; 2) j n 1 (3 ; -2 ; —1) L*d : (P 2 ) j(P,) ay^-il i-lja • 

-t n 2 j n 1 j! ia>’>0 ( _ ? Lt (P 2 ) j (Pj Jy_ >— JJ 

.(A) --i:—a L*i ^ ( p 2 ) -? (Pi) 0^! 


(A) 


Jl) ^jia—-j J-Ji OU-*j 


.Ja-—_j)l y> 3 oj^t '~~i > 3 +J*^ '^- a y J X 0+ (A) ,*-A- — ^ ^ j}*..* * J^~c 





















5= t 


.f e R 


= 3 X+ 1 . 1 t 

2 22 f3x-2u = -1+r r-x o -in 

-y3 J£+ l.it')=5-2t * *-y-5-2t (3x - 2y - 5 + 1 = 0 M 

- I o x+ 2 2 7 \ 5 = t lx-y + 25-5 =0 

r x = -11 + 5f 

«. - y = -16 + 7f j#> j (A) lJa.~.j *>Li£ JU«j 

,(P 3 ) j(P 2 )^ju_JJ jLJ^L jULo n 3 (3;-3;6) _j n 2 (1 ;-1 ;2) LjjJ : (P 3 ) j (P 2 ) ^ . 

.A (-5 ; 0 ; 0) (P 2 ) ^ ihju jbiL . jLjljo K 3 n 2 jjl .n 3 = 3n 2 jl 

. (juLko J\) Loli jLjlj^a (P 3 ) j (P 2 ) jjl .A t (P 3 ) jl J (P 3 ) A oLLIx>l 

tZt\j>$l.iuA O ^LaLu © 


1 




o^iUiloli oLj^—o (P 3 ) j (P 2 ) .(P,) 
^Js. 3x + 4i/+ 3j - 15 = 0 j -x + y-%-2 = 0 .x+\/ + 5 = 4 

. oL j v ... LI sjjSi I 


x + i/ + 5 = 4 

-x + y-2% = 3 .(S) il»4i Jj*J (P 3 ) i(P 2 ) .(P,) oLjuJI ju*J 

3x + 4u + 35 = 15 

^ y 3 fx + 3i/=11 

(x; 3 /; 5 ) = (2 ; 3 ; -1) jjl 


(P 3 ) J (P 2 ).(P 1 ) OL^JII jl 


-y = 3 (S) aLJ-I 

k x + y + 5 = 4 
j .(2 ; 3 ; -1) j* lju>_, J*i? (S) JULAI 
•A (2 ; 3 ; -1) ^ sx>lj <JaiJ ^ 




2x-i/ + 35-4 = 0 , x + 2y-5-3 = 0 oVjLdl oli oL^ (P 3 ) j (P 2 ) .(P^ 

.oLj-u.il »i* £i?U; ^-jal. . 0 ; jJI ^Js. x-3i/ + 45-2 = 0 j 




x + y - 5 = 3 

-■|2x-y + 35 = 4 .(S) LLJ-I Jj*J (P 3 ) j (P 2 ) ‘(P-,) oLju-il ^li; jjixJ 

. x - 3i/ + 4g = 2 (x+2y-g = 3 

• • 5x + 5a/ = 13 £>&s (S) *M-I 

v 5x + 5y = 14 

■ Ul> ~ASy>^y> jP> o'iLiJI OLjuJ. 1 ^J?Lb jjl .,J> If) aLoJ-1 


. sUai)' _ 5 






















f I JjLc. jrJuLU ^ • l iii T t frt-A^tJt» rtjL a^J © 

___ 1 

•(o; i,j, 6 ) j ■ U, ' JL ^’ r 1 ^ v>~~°* l -^ JI 



.(-1 ; 3 ; 2) *;L?lj>l ^U4 u .(2 ; 3 ; -1) 1«jL;L>I kki A 
.AM.'u=-10 i~>‘Lailj-o M JaiJI Jru- 



AM (x - 2 ; y - 3 ; 3 + 1) L.J .M (x; y ; 5) 

o'-t l*-JJ 1 _ 5 *Ji~J I«I jjJJ 1 _ r LL>cJ I I j 

. AM. u = (-1 )(x - 2) + 3 (y - 3) + 2 (3 + 1) 
-x + 3i/ + 23 + 5 = 0 AM.u = -10 

AM.'u=-10 C~>‘UaAJI^ M JaiJI as-ja^-a jij 
x- 3 y- 23-5 = 0 i)iL*lL ^^*11 (P) il y> 


. J LJ?u UL*-i u (-1 ; 3 ; 2) J-A j b ^0 ; 0 ; -^j ^ S^- ( p ) 




.(o ; i,j, £) j-ul^ ^ ^1 c L - aiJI 

.<LaiJI ^ jLki B(-1 ; 2 ; -3) . A(1 ; -1 ; 4) 
.3MA 2 - 2MB 2 = 540 j/i M JaiJI kc_^v> • 1 
.MA 2 - MB 2 = 10 jjSk M JaiJI Jnx . 2 


(x; y; 2 ) IgjLJIjo-l<= Lai I iki M 
MB (x + 1 ; y-2 ; z + 3) t MA(x-1 ; y+1 ; z-4) 
MA 2 = (x - I ) 2 + (y + I ) 2 + (z - 4 ) 2 = x 2 + y 2 + z 2 - 2x + 2y - 8 z + 18 
MB 2 = (x + 1 ) 2 + (y - 2) 2 + (z + 3) 2 = x 2 + y 2 + z 2 + 2x - 4y + 62 + 14 

x 2 + y 2 + z 2 -10x+ 14i/- 36z + 26 = 540 3MA 2 - 2MB 2 = 540 .1 

(x - 5) 2 + (y + 7 ) 2 + (z - 18) 2 + 424 = 540 J J 
(x-5) 2 + (y + 7 ) 2 + (z-18) 2 = 4 2 jij 
3MA 2 - 2MB 2 = 540 i~> *Lai) I M JaiJI ji] 

. 4 ^pks j co(5 ; -7 , 18) I I 
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(x-1) +(y+1) +(z-4) -(x+ 1) -( 1 /- 2 ) -(z + 3) = 10 ^ MA -MB =10 .2 

- 2x + 3y - 7z - 3 = 0 } - 4x + 6t/ - 14z + 4 = 10 jl 

. J LJ?U UU4 u (-2 ; 3 ; -7) JJL j C(0 ; 1 ; 0) (p) yiJt ^ j 

4J l ^louuuj Jjl«j |«ic jlmt 4 _ujISoj AJ-jLjla AjLLS © 



'x = 1 + 2 X + y 
i/ = -1 + 3X + 2 y 
.z = 2 + k + 3y 


r 2>^ + y = x- 1 
3X + 2 y = \) + 1 
^ + 3y = z - 2 

1 Jjjo cA^Jikca aLJ- ilawL Y i k u0j 4^JU olj aJuJ-I 

3X + 2y = ly + 1 

j <LJL)I iJiL*il ^ y jk j?jju pj i (k ; y) = (2x - y - 3 ; -3x + 2y + 5) 

<y> 

2x - y - 3 + 3 (-3x + 2iy + 5) = z - 2 X + 3y = z - 2 

A ^ -* 1 '- jL4 “‘3 J■*** 

- 

J>j~> (p) ! (o ; i,j, £) jJbtu j jwIjcla |Jbu> j_-o c l.Viall 

•(P) _JD IJ3.-.-J %-ii Qax .2x+i/-z + 3 = 0 


. A 5. j 0 i oj JaiJ j . 4A> l_j iu> liu~» I ^^Jlt C...„ ■ 1 JaiJ Aj'iAjL; jJL-Jl I i«J iyu 

AC J AB Jiij A J~i* (p) oil .(p) Jj C (0 ; 0 ; 3) . B (0 ; -3 ; 0) 

Y * k j k j t jL > jli-^ x>oj) jij AC ^ ; 0 I 3^ • AB ^ ; -3 I 0^ LjjJ .aJ A_»>_y 

r x=-| +1 x+ |v 

• (p) 4-U> j 1 y '-~ > V 

k.z = 3Y 


. frUa^Jl ^ - 5 























jru_u jISLjj 5lUj». iuLIS 




Ji£ f C* 


rx = -2 + 3 r 
\f = 1 - t / J^J 
.2 = 3 + 2 f 



J -UL*X« J j -—-a c l~ia5 (_j-5 

.(D) 


cM- 


i)jUuo Ji" Z i\j iX aJ^Ju f JX ^-ocJL (D) Ai»> iA*J 

x + 2 _-rM = z^3_ ^ ^.J^l j^JliL^^ 


• t_ 3 1 2 
.(D) . a--..~l) L’^hr’ J^-L* |_J^ 


X + 2 _ }) ~ 1 _ z -3 

T" " -1 2 


0 3 


% 
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^- 1 kJLu* 

. k — O K j I = OJ 1 1 = OI L-> (o ; i , j , 6) ^ _j -u Lx^> ♦!*>> ^ I ^ <■ Lai) I 

.< Lai)I ^ iai C (0 ; 20 ; 0) J B (0 ; 0 ; 15) .A (3 ; 0 ; 10) 

.(AB) r .i:...oU Ua^j %Jti uj* .1 (1 

. L_> ljL> I Ju s,J lJg■) E i ^j-3 jJl J I jj&mA dsJU (AB) I >w—y I • 2 

« 

. b Li 3JL*» I »»- C i B t A *J 1 I • 3 

.(BC) ,,...a.:....l I | _ g Lc. O ikiJJ ^ s I JaiLLI H j£_J (w> 

.EBC iiiil ^li^l y. [EH] ji gtsJ .(OEH) jyiJll JL (BC) J cLl .1 

.(OEH) jjy—<JJ Ljjliyj iJala-o ju. . 2 

* 

. J i)iLa-o *-> (ABC) —oJJ Lk~-_j *^L-jc ^u • 3 

.(ABC) j(OEH) j(OJK) oLy-JLI ^kli; ju- .4 
.EH yLil gsis-,1 ^ OH iiLil v.— >1.5 
.H LaiJI (ABC) j (OEH) j (OJK) o L j • ' ...1 1 ^klaJ Lai ji ji^ • 

.(ABC) j>lJU O ikiJI juiiLJI ^^>1.6* 

I - 

.L l. ^ .vj' Ll*L AB JLL j A ikiJI J—L (AB) ....i1. 1 (l 

AM (x-3; v 15-10) i AB (-3 ; 0 ; -5) LjJ .AM = 6AB L~> 6 jjlc j>>_ ji| 

fx=3-3k r x - 3 = - 3k 


.(AB) 


4J ^ ■■•3 


\j - 0 = 06 l$y AM = 6 AB 

.5-10 = 56 


-< Xj = 0 iLil. - 

^5 = 10 + J6 
rx = 3 - 3k rx = 3 - 3k 

\j = 0 ji J a/ = 0 E iki) ( _ S J ( o ; i ) J-^»lji)l £-ki> (AB). 2 

10 + 56 = 0 U = 0 

.E(9;0;0) ^j(0;T) j (AB) ^kU; iki ju* 6 =-2 J>l ,>» 
.AC = X AB Jji>j X ^ji—4> ijx -o- y "V oJ'L: sj»Ij o^» Lul — I ^Lt C > B * A Jai-J). 3 

( -10* 1(5) j -3 = 1 x(-3) j AC (-3 ; 20 ; -10) j AB (-3 ; 0 ; 5)) 
(BC) ji jl^JI ^iSL (OEH) jyuil JL (BC) ji olLV . 1 ( v 

.(OEH) ^y.~-iI j-o jyjaliio jw. iz ...^ 

(BC) ji) (BC) r .. i . T ...ll ^ix (OBC) ^y^J.1 ^ (OE) LjJ 

>$i (OH) j (OE) ^ jij-x (BC) jil (OH) (BC) LjJ j .((OE) ^ic 

.(OEH) j_yLLI ^ 

- 5 . 






















Jj+»- JjiA* " 



BC.OE = 0(9) +20(0)-15(0) = 0 ^ OE BC 


.(OEH) j iJibw i>ujC . 2 


(OEH) JLJL j .(OEH) BC jij (OEH) ± (BC) jl Ic 

iiai O jl Lc ■ Lf i-Jo- jJLt d o.x + 2oiy -15j + d = 0 j5LiJI ^ 

.(OEH) ^ 4iy - 3j = 0 jil (OEH) 

.(ABC) y ^ ■ i.. V i* • 3 


.AC j AB j^ 4 ->y jytLiui j B JjU XJaJL j *-3yco (ABC) 

. jLiJ> jlixc [i jX BM = XAB + (iAC ji] .(ABC) ^^-JU j-« iJai M(x ; y ; 5 ) j£J 

r x - 0 = -3X, - 3(i 

y-0 = 0X + 20\i ifi&i .BM = XAB + (iAC LjjJ 
^5 -15 = 5A. -10n 


(x = -3A. - 3(i 

y = 20|x iJLJ-ljj] .. 

5=15 + 5X-10(i 


.(ABC) «~ a 1) Lf Ll~*J (_yA 






































































































































y V V f - 3 A. - 3 u = x 

X = '3'f0 J ^ = 56 ^ ^-^ loli [20^ = 3/ ^'c^- 

. 20 x + 9iy + 125 - 180 = 0 ilalxil jujwJ 5X - 10 (i = 5 - 15 ibtxll n j X Jayu p 

(ABC) ^l*-i .uj^w (ABC) ^g_ y ....»< JJ aJjIxo aa jJ? 

.B JjLo <cj> iiai: jLix.1 j .(AC j AB ,_,!£• ^j^a-nJI) 


(ABC) j (OEH) j (OJK) oL_LI ^tUL" j^xJ . 4 

x=0 r x = 0 

_ 36 

4t/-3j= 0 iLJ.IJ-*J 




5 = 


_ 48 


20x + 9 t/+125-180 = 0 


0 ’ ¥ ’ t) ° 1 ^^ 1 oli iJaiJI <> ( ABC ) -? (° EH ) J (° JI< ) oL >^~ il ji] 


.0 ^ipJUJI BOC yb [OH]. 5 


.OH 2 = 144 J 


1 _ 1 


1 




1 _ 1 


1 


•2 O’ 5 ] 


^ ^ OH 2 15 20 2 ^ " OH 2 OB 2 OC 2 

• OCH = BOH = a j OH = OC sinx i OH = OB cosx j? OH = 12 u< gk * 

.EH = 15 JUL j EH 2 = OE 2 + OH 2 = 225 jil .0 ^15 EOH ciill : EH v l~> . 

(OJK) oLyL-il ilaJu ji] .OH 2 jjLj j 0 2 + (^) 2 + (^J =144 J Ji>X j 

.H iLUl ^ (ABC) j (OEH) 
(ABC) j O iiaiJI cro aJLJlI ^L-> . 6 

1 j < LixaJI jj> xJaa i iju isLJU ^Jaxj ^gjjl J ■>,«.. 1 

(ABC) I j O Lull J>i j* 


.J i-jj!5y i dJitxC <JJ*js 


h,a ...11 O' 


__ |20(0) + 9(0) + 12(0) - 180| _ 180 = 36 

/20 2 + 9 2 + 2 2 /625 5 

.(ABC) Ji£ O xi a, fl.:.L) 


2 jULu*4 


(J5L^JI) AB = 1 c~> ABCDEFGH v^l 

.AG.BDj AG. BE k_^>l. 1 

« 

.(BED) " i1 oc (AG) !».» 1^1 " ...*,11 ^I • I 

.(D; DA, DC, DH) ,0*11 ^xJ.2 
. E . G « D . B . A JajjJ I o LJ lx> I (J\x. 
.(BED) OjjlSLo iJilaui .(BED) ^gj.:u»OJ LL^j *>Lji 

.(BED) ^gyuOl tjSj+s. (AG) jl cJl 


, 4.. ' A:glt —12. 































9 >iJ u 


: ag.be = (af+ fg).be juLj ag= af+fg M-i : 

'• _ # 

: = AF.BE + FG.BE = 0 + 0 \ 

: - AG. BE = 0 jjl : 

• ‘ • 

: .oIxoU^o (BE) J (AG) oil .((BE) Js. _rfi (FBE) ( FG )) j 

: ag.bd = (ac+ cg).bd juij ag=ac+cg uju. : 

: = AC. BD + CG. BD = 0 + 0 

: AG. BD = 0 oil : 

V 0 

0 

j . (BD) J (AG) ji\ .((BD) Js. ^ (CBD) Jt. (CG)) ; 

j .(BED) ^l\c* (BE) j (BD) C^\k» J* ( AG ) r^ 11 ' j 

• .(BED) J* ( AG ) ^ 

0 

0 

0 

EjG.D.B.A JaUI oUIj^I >cr JU^> j (D ; DA , DC , DH) ^1 • 2 

• .(1 ; 0; 1) j (0 ; 1 ; 1) .(0 ; 0 ; 0) ,(1 ; 1; 0) ,(1 ; 0; OJ^- j^i J * ^ : 

0 

: * .(bed) jr^ • : 

0 

: 0 bjx ^ JUL o *J DEjDB D Wl (BED) : 

: . dm = xdb + (.iDE oA(bed) ^ m ^ : 

• • 

i oi!.DE(1;0;1) J DB( 1 ; 1 ;°).DM(x ; }/ ; 5 )^ j 

I .(BED) : 

• ! 

• uy ^i*JL^i> ( BED ) : 

: . x .y _ 5 = o ^ j (bed) '^ iUo X = x + ^ i^uu^ : 

; n ^U4 oLJh>l ^ (1 ; -1 ; -1) M j (-1 ; 1 ; 1) ^ AG t 1 *^ 1 : 

• (AG=-n o^) jlijl^ n j AG -(BED) JJ . 

0 

• .(BED) j^s-Jll JL* AG oM * 

• . * 

• • 

j .D 1*11 ^JJI (BED) ,^-JJ DA (-1 ; 1 ; 1) t U4)l =JW** j 

: -(bed) j j- x - y -} = o <-i)x+ ixy+ + ® = ®."!;...: 










JJl UI 9 j-jjLf 




.AB = a o~>- plasjjt jyiy> ABCD 
[AC] 3 [BD] .[BC] ol^:o K J .1 

__ ***11 > 

AD.Jk ; AB.IK ; AD.AK ; AB. AC ^_>1 

gUArtTi l> _y_a p j--.t 1 

.(o ; i ,j, fc) ^JU ^1 «»Lull L—s 

J. a .7.J I | «. ; .a......i« a 11 LJa.-aj *^UjC cA^- * 1 

^l*j TT(1 ; 1 ; 1) J-i 3 A(1 ; 0 ; -1) ikiJI 

.J i~j>y 

JUj ^jJI .UUUJ Lia~«j *>Lii .-Ul . 2 
£l*i v(1 ; 1 ; 0) ju, B(2 ; 1 ; -1) ibiJI 

• J AO-jJ 

jJJI ^ ■ fl 7 . II Q 1 ) [ mb • 3 

. J A->y ^1*4 fc JUj C(-2 ; 1 ; 0) LklJI 

U> (AB) ) ,...a.7.....oII Lia-—_j XU uax . 1 
.< LUI ^ jUu B(-1 ; 3 ; 2) J A(2; 1 ; 3) 
!C (8 ; -3 ; 5) ikUl (AB) J-U>.2 
5 D(4;-2; 1) ikUl 


. .., jll J . rU l, . <j«^l (A) . ■ a7...t I 

jj it r U> 


X = “ - 2t 

y = 2 + 3r 
l 5 = t 


JaiJI cA; tA* • 1 

c(-|;2;0) ,b( 1;-1 ;-l) ,A( 2;1 ; 0 ) 
•(A) ^ > 2 ’ 2 3 


. (A) lt - , av ■■■■ > !] *■*—- lA^ • 2 

JUL* jjJI (A') r i:... a U l,k...j XUcUI• 3 

•(A) j O ikiJI 

. (A ) .-«.a. v . .g ,[, l ^ iaJ • 4 


AB = a Ls~> O sjS ”/> £->y> ABCD 

.a iWju AB .OC y_>l 

■ a.s*-‘.A I .AB = a o*> ^iy> ABCD 

.[AD] ■ a ^ - - * J j [AB] 

: jljuoLc^a (CJ) j (Dl) Ju-JUJU jl Oj! 

.jjLio j a»Lc-o jLi>L» 
. Jl*-o J l g * V ■ . 1 1 j jJj • 


cLkkJl k _ 7 -S c-t 

AB = a L-> ABCDEFGH © 


: AJUIi-JUIoUjJ.lv->! 

* 

AC.BF ‘ BC. GH ‘ AE.EH • DB.DC 
.AF.AH • FC. FD t AC. EG 


j -toLxJJo J U> L 

^^Ul SAjljJI iUUI ol* IjJ-I y-U 


jJU j JulaJJo JU ^1 IwJ J ...'.g C 1, 0 a) I 

» A(V5 ; -1 ; 1 ) ‘ Jaij I .(o; i,j,t) 

.C(V2; 1 ; 1) jB(0;0;2) 
. BAC JjljJJ LU r x AB . AC y~>l. 1 
? ABC UUI L> • 2 

jJbo j Jto LaJJo ^1 k_J j ... O « 1. 0 a 11 

. A (-2 ; 1 ; 4) UUI Ja«; .(o ;T # J # ?) 


.H(0 ; -5 ; 0) j C(4 ; -3 ; -1) ,B(-1 ;-2 ; 2) 

c t 

C ikid) kLJI ^ H ikaJI jl OJl 

.(AB) r U-.II Jj. 
























*•* 8 . i®’ 


B(-l ; 1 ; 2) .a( 2 ; -1 ; 3) JaUi Jus ® 

•C(0;-1 ; 4) j 

. 1 ■ j " ■ ■■ yu C i B . A JaiJI ji Cwl • 1 

* 

.(ABC) jy; _JJ i-JjlSyi ibU* • 2 

(o ; i ,j, fe) fl** J] vj—-* • UaiJI sA ^ 

^JJI (P) JJ Lk--j ^ v ^ 1 © 

u(1 ; 1 ; 1) J-Ji J A(1 ; -1 ; 2) Jaa J I J—j 

v(t 1 ; 1 ; 1) j 


^JJI J>i Jj'—JI Jlj—JI 

B(3 ; 4 ; -3) .A(-1 ; 2 ; 1) JiiJI J~J 

• C(5;3;2) j 


..«j)l J-JLqjJL vJ^I ^_^-JI (P) 


% 

. jL J L. i> jla-x* s j 


'x = -2 + 3f - 25 
- y = -t + 3s 
.5 = -3 - 2r + s 


. B(3 ; -4 ; - 6 ) .A(-2 ; -1 ; 1) JaiJI i ^ 
^ ^dl D (1 ; -1 ; 1) . C(-2 ; 0 ; -3) 

■(p) J! 


_) JyflLfci* jJ*» I— c LiaJI 

Ja^JI J^JL OyJJ (P) 
r x = -3 + 4r - 2s 

. jLjuii> jIsjlc s j t J~> • y = 4 - 5f - s 

.3 = 1 + t+ 3s 
* 

. J A~>y j (P) Jji-Jl j^> A jai Jyt. 1 

. J ^ Jj L^ oUh>] >1 • 2 

. J i-j• 3 


j Jk>L*^> (J*» ^J\ c UaJI ' \ 

$ ijJu JJUI J-J-l «J^ J* 

fx =1 +t 

.^LJb- sJlc t ! I y = 1 

U = t 

f 2 x-y - 23 - 1 = 0 . fx -1 =5 

|x - 4y - 3 + 3 = 0 = 

.viLjUJ jj> 

1 I i^iflTt ^ ■ J 1 

|Jj»» ^Jl j —^ «UaiJI U—» 

V 

• (o I ,J , fc) J 

: JJLJI oL^~ • Jl ) J^*I LtL*— ijyc- © 
(P 1 ):2x + 1i/-3 = 0 
(P 2 ):-5x-2 V + 33-1 =0 
( p 4 ) : -Jy - 5 + 1=0 s (P 3 ): 3x - 2 y = 0 
(P 6 ): 3 5 - 4 = 0 ! (P 5 ): x -y/2 = 0 

* LiaJI ^y> JsjJj A(4 -1 ,3) 

u(2 ; 1 ;-3) j 
A J^-J; ijJI Jyt 

. J L-J?U u J-i> j 

x-2\] + 3 - 5 = 0 j JaD A(3 ; 1 ; -1) 

_JJ i-JjlSJi i)slx» Jvx .(P) _>i-J Jslx< 

.(P) A J-JjJI (Q) 

.jUai b(-3 ; 4 ; -1) .A (2 ; 1 ; 3 ) © 
^Jl) [AB] J« ia a l) JJ cA* 

.(J LJ?U Ul*4 AB J-i i [AB] 

JjUiL wiyJU (P) ^^-Jl j~*> © 
.A(-5 ; 6 ; -2) JaiJI j 5x- ^ + 3 + 6 = 0 
Us...I I ^-a B(0 ; 5 ; -1) AiaiJI j! c~jl 
.(P) ^J-e. A JuJJjj^-jJI 
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JjLjuul* 9 


(D): 


(D): 


(D): 


r x=1 +t 

- y= -4. 3 f j (p); 2x- y + 3 + 5 = 0 (1 
.5 = 3 + t 
r x = -2 + 3t 

i/ = -1-r j(P):x + 3y-j + 3 = 0(2 

U = 2 

'x = 4 + t 

i/ = r j (P):x+ _y -23 + 2 = 0(3 
.5 = 3 + r 

(P) ^yxil ,_rvjl 

jj JaD j\x . (D) -t - j - -■■ 11 j 

: uULJIj^JU.1^ JS” 
(P): 2x - a/ + 33 = 0 (1 

(D):x+ 1 = 2/-2 = ^4 j 

'x -1 = j/ + 2 

3 - 1 j (P): x+t/-2 5 -1 =0 (2 


(D): 

^3 = 2 

( Cl Lj ^ i.tu A<Z> ) jr\J^ 

j Aa l* X> ^ JjLa I ^j --- • a c- [ \ | 

.(o; i,j, £) 

Cr* J5U ^J l £~^_>)l l _ ? L U-_9 
Xx li, . ..a jax _j (P ) i(P) lAjT- ul I 

(P') - 2 x+ 4 y- 23+2 = 0 j(P)x- 2 i/+ 3 . 1=0 (1 
(P') 2 x+ 3 i/- 3 + 10 = 0 j(P) 4 x+ 6 y- 23 -I =0(2 
(P') x-i/+23+2 = 0 j (P)3x-2i/-3-9 = 0 (3 
(P')2x+y+1=0 j (P) -x+2y + 3+8 = 0 (4 
(Q) i(P) oL j: ...[I £b[ji6 L-j-s ^js\ 

(*) J 

(Q) 2jy - 5 + 3 = 0 j (P) x+y + 3 -2 = 0 (1 
(R)x+y+ 3 - 1=0 

(Q) x- 1/+3 + 4 = 0 j[ P)x+i/+ 3-2 = 0 (2 
(R)x+|^+5-3 = 0 


<A< 


ft u-axui L _s. .;n 

(o ; i ,j, £) ^JLm Jl < Laill 0 

:.jLJLi> jljxx f j t 

aa~JJ j* l _ s ~~JI £~*JI Jy ^jil 

•(□') j(D) 

x = 4 + 5t 


(O'): 


r x = -6 + 5f 

2 / = -2 - r' j (D): j i/ = -4 -1 (1 
.5 = 4-4^ l .5 = -4-4r 

x = f fx = -2 + t 


(D ) : \y = 3 + f j (D): - 
. 3 = 8 + 3r' 
r x = 2 + f 

(D'): }/ = -1-t' j (D): 
l 5 = 7 + 4r' 
r x = -2 + f 

(D'): j 1 / = 4 + 2t" j (D):- 
.3 = 2 + 3^ 


3 /= 1 +t (2 

.3 = 4 + 3r 
r x = -1 + 2 r 
y = i-t (3 


3 = 2 + 1 
Oc = -1 +t 
y = 2 + t 
13 = 7 + 3f 


•(4 


j Juol*Xo pJLiu> < _ # JI >_ij■■■:^ a UaiJI 0 

tALxojJL lasjaII (A ) j (A) tAa-ix-il ji xjl< 1 

• caJIxJI {j\• t*ij)\ 


r x = 2-f 
< y=1+3f 


x = 3 + 5 t 
y = -2 -t 
13 = 7 + 4r 


. 5 = 6 - 1 " 

.jl*i?Uxo . tf e R tf e R>A 
^ ^ .... al ) 4_jJ jl£jJ 4jiL*<0 j\X • 2 
.(A') j (A) uwixil 
II 


f —~a « LiuJI La_;_J 

• (O / t / J / fe) jjaal l?W» J 


-Labcji |*JL)U) ^1 


j-« J5J -(_yaxl > JJX t 

.^UJI Jax tAX J ,(D) j (P) 

: aJUI O^U-I i)l» J5" iOx,- j jl 
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jjLutA 9 



J JooUljo pU. Jj * UaiJI © 

.jUmJB(3;4;2)jA(1;2;3).(0;T,J,?) 

: CwJ- * Uai) I j-o M JaiJ I it j>t 

2MA 2 - 3MB 2 = -10 
.AB = 5 * UaiJI j B _j A 

* 

. * UaiJI j-» M JaiJI it^V> 0>t 

.MA 2 '- MB 2 = 30 

J ,JLw J! ‘UaiJI © 

B(2 ; 3 ; 1) j A(2 ; -1 ; 3) .(o;i,jJ) 

. .j - . c UaiJI M JaiJI itj-o^> j>t. jUia^ 
,MA 2 -MB 2 = -10 

j ,JLw J! * LaiJ1 © 

.A(1 ;2;0) JaiJI .(o;i,jJ) 

. d(-4 ; 2 ; 4) j C(-3 ; 5 ; -1) * B(-2 ; 1 ; 1) 
.(P) L J- -^ jyu D J C i B JaiJI jl cul* 1 

.J iJjliJj Cm- 
A ikiJJ H Jai-JI oLJL>j CM • 2 

.(P)> 

H j—U jJJI (R) ^ * 3 

. J LJ?U UUU BC JJL J 

.jljuU*. (R) j (P) ji 
.(A) —« Jij (R) j (P) * 4 

.J I,, h ■ *)U^£ Jacl 

(A) , 5--1 I j O Ijull Oy iil—i'v— >l * 3 

j ,J~ J! ‘U^iJI © 
a (-2 ; -1; -2) jUkiJi -(o; i ,j ,5 

.B(3;3;-3)j 


(1 


(2 


(3 


(Q)^ + }/-5 = 0 j (P)x+v + 5-1 - 0 (3 

/n\ x + -V _5.1 = 0 
(R) 3 + 2 6 6 

.i^l LjU- j~i p SJUI cM- 1 > © 
fx - 2 y + 3 j = 6 
2x + y - 5 = 1 
. 3 x + 2 \/ - 43 = -5 

r 2x + y - 3 = 1 
3x + 2\j - 45 = -5 
_ x + 1 / - 33 = 1 
r 2x + \f - 3 = 1 
3 x + 2 y - 43 = -5 
. 4 x + y + 33 = 15 

«Laa}' > JtJii 

.BC = 4 ^0 * UaiJI Jai C jB ,A0 
« UaiJI {y> M JaiJI it0>t • 1 
. BC. AM = 12 

. BC. AM = -10 >i ^ Jlj-JI o-J-2 

j juoUi* ^ * '~ a ^ 1 

.(o; i,j, k) 

n (2 ; -1 ; 4) ^U-J! j A(1; -2; 3) ikiJi 

* 

C~r*J ‘UaiJI j-» M JaiJI itj>t 

. AM.n* = -4 

.AB = 10 ‘UaiJI jUki B j A © 
Jyuijll B J A jJaiJI £>y> Cl JaiJI 0>t.1 
.G ^UJl 3 J 2 

t UaiJI ^ M JaiJI it_^v j>t • 2 
.2MA 2 + 3MB 2 = 200 
^ ifc^ajjl sJ* J! A JaiJI J* 

? LgJI B ikijl > 











JJLuia 9 j-jjLf 


es-M 5, JS" J>l G ikaJI sj>j j^> Jl>: (I 

. t V—*> 

B j A juJaiJI £>y> I j5LJ (<—> 
•v^ 2 j 1 0\JLo UtJL U 

. i aij a; 11 oLjlo>l jx . 

■t j Tc iJ^-u Ig ^ 

f j> G -laJLJI AX_jx*x jl j\j 

•C e UjX-iL [1C] AjJajjJI ( ^yfe . R + 

j j£sj i Lg-L>-1 ^ ( _ J JI f iu-i ^ lo 
1G 4 _ ff JLc- lii.Ja. Ji [1C] AjJaiJI 


^IjA/^lloli (S) 5>JJ ibl*, xlS'l. 1 

■ B J^jj 

^LaII (P) all A_J i AJiUco j\X . 2 

.B iiaiJI ( _ 5 _s .(s) 

D(-2 ; -2 ; -5) ; C(-3 ; 0 ; -3) JaiJI . 3 

- E(-1 ; 0 ; -5) 

vJJa,(Q) Lji —0 JyC EjD.C JaiJI ji 

.aJ l _ s ia~-_3 J-ii iUul 
(Q) j (P) Lajj:.,..,!I jl j\j . 4 
.( 5 ) j (Q) tj j : ... n i l I ^Ja^\ jji> . 5 
. » J ?LaJ ax ajxJ? jx 

_> .uIjCJ |Jbx ^Jl x j ...: /. c l. >» a 1 1 © 

.(o ; 1 , j, £) 

s B(0 ; 0 ; 3) ; A(0 ; -1 ; 1) JaiJI 

.C(-2 ; 0 ; 0) 

• A<oLa.w>l ,_yix C » B 1 A JaiLlI ji vJJI »1 

n(-3 ; -4 ; 2) ^LxL)lj£J.2 
.ACj ABaxU-Uljx ( ji' L# Jx^i >0 x n 

.(ABC) A^jjL^ji aJ^Ljco I • 

• (Q) j (P). 3 
.x- 2 i/ + 6 5 = 0 j 2 x + i/ + 2 j + 1 = 0 

(D) ^ . fl T ... o Jij jlxkUuj (Q) j (P) jl Cwl 

.aJ 0 ^J; ..'j ^-tc {J^yJU S *1^ 

I j (D) a ll I I ^js 1.4 

.(ABC) 

.L>j^ lJLi> Ijjx f j^J.5 
o’iLoL*I L ax3^ I C j B 1 A laa Jl G Jl I j - ~«■ 

^JLc t • 2 : 1 
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AC = 2 . AB = 2 j 
. BAC = g JUl j 2 = 4 cos( BAC) jjl 

jjL^» iliil. 2 
He(AB) ji] AH = 2 AB LjjJ Q 
AB. CH = 0 j (AB) .. a U 

iaULI ^ H jil ((AB) x (CH)) 
.(AB) i _ s Jlc C aJiLJJ 

AB.AC = AB.AC cos f = y O 


5 

A 






/ A 

K\ 



1 


-- - * -- - ■ 


AD.AK = AK 2 = ^ 


AB.IK = Ap =y 


'X = 1 + X 

\f = \ 


( tl eR) 


(A. e R) 
x = -2 

y= 1 (3 (ue R) 

5 = n 


.1 o 

u = -1 

x = 2 + LI 
y = 1 + u .2 
5 = -1 


(^R) 


x = 2 - 3X 


y = 1 + 2 /. .1 O 

L 3 = 3 - X 
(x ; i/; 5 ) = (8 ; -3 ; 5) >1^.2 

.(AB) JI^-C(8;-3;5) jij X = -2 ^ 

D e (A) . C e (A) , B e (A) .A«(A) .1 © 
y laui U ("2 J 3 I 1) • 2 

(A) 
r x = - 2 r| 

(A') J J 


jvJ j Ia* Aj" = A = , ^ 

-2 3 J 


y = 3t| aJLjJ-I • 3 

5 = n 

,UjL*II . 4 
,(A') ju-Jjl5Co 




ab.oc = !ab. ac = !ab 2 =^ O 

j JuLcjo (A ; Al , AJ) • 

D (0; a),C (a; a) . J (o ; |) .1 f |; 0 L*jJ 
.jljuoU^ (Dl) j (CJ) jil DLCJ = 0 


jJju> jLi>! jjJj 

dT.G = (DA + AI)(CD + DJ) 

= ! DA 2 --! AB 2 = 0 


.jljuU-. (Dl). (CJ) jil 



AB = a L>jJ Q 

DB.DC = DC 2 = a 2 
AE.EH = 0 ' 

BC.GH = 0 


AC. BF = (AB + BC) BF = 0 
AC. EG =AC 2 = 2a 2 


FC.FD = (FG + GC).( FG +GD) = 2a 2 

AF.AH = (AE + EF).(AE +EH) = a 2 
^Uiil j juUsil ,JL*il J\ * UaiJI v-w O 
(J.LJI J5LUI J US’) (A ;AB,AD,AE) 

C(a;a;0) .B(a;0;0) .A(0;0;0) L-jJ 
F(a;0;a) .E(0;0;a) .D(0;a;0) 
.H(0;a;a) .G(a;a;a) 
BC.GH = 0 ! AE. EH = 0 s DB.DC = a 2 
FC.FD = 2a 2 i AC.EG = 2a 2 ; AC.BF = 0 

AF.AH = a 2 

AC (0;2;0) . AB (- V2; 1; 1). 1 © 
AB.AC = 2 

AB. AC = AB.AC cos{ BAC) 




































rx = i + ^ ^ 

(u^M> p .X) j v = "1 + ^ + P 0 
I? = 2 + X + p 

(P) ...j Jr?^ (J* 


f 


(jIJLa. > jlixc u .X) . 




x = -1 + 4X + 6p 
y = 2 + 2X + [.i 
3=1 - 4X + p 


(P) |^ j>: ...- > U a..,..j J-Oi 

D«(P) .Ce(P)..Be(P) ,A«(P) © 

v(-1;-1;3).u(4;-5;1) .A(-3;4;1).1 © 
• n u = 0 (P) TT. 2 

n (1; 1; 1) jj* 3 n vT = 0 j 
(P) >' ■ ■ "«U a-j j j iJiL*»o x+ i/+j-2 = 0 . 3 

jLjL ~o a-j> jj' LcL*_ Lj^J (D 7 ) i(D) .1 


jil (JjiJ-l l jmAj l$J) iiilSoo o^ill J»*J.I 
A(1; 1; 0) J-jl* jjJI) r i^il ^Ju oyc ^ 

• A -^_y u (1; 0; 1) j 

n* 3 (3; -2; 0). rT 2 (-5; -2; 3). n*, (2; ^-; 0 ) © 
n 6 (0;0;3) . n 5 (1 ;0;0). n 4 (0;£;-l) 

• (P 4 ) .(P 3 ). (P 2 ). (PJ oL_^—JD i*il 

v^VJI l-Vfc (P 6 ) .(P 5 ) 

w(2;1;-3) © 
A(4;-1;3) J—i, j . (P): 2x+y-3 g + d = 0 
(P): 2x + y - 33 + 2 = 0 jil 
n(1 ;-2;1) jl ^ (Q)//(P) © 


( A(-6;-2;4) Jo> ) l^aJu ^3 jli' 'jlZ* 3 
jlilk-.(D') .(D) jil 
jLjLo> UUui U 4 J (D') .(D) . 2 

jLJtyji D' . D jil iiaiJ LI ^ jlSJoL. V j 
jil uyjly^ jJ. *->y UIao L«J (D') .(D). 3 
L«J ) ju j:„.*a j^c. j jL*l?Lii>i LoI (D 7 ) .(D) 


•( o>i~JI 



-1 + 2t = 2 + r' 
1 -1 = -1 -1 7 


<JLJ-1 Jjy 


(D) ( j^i a J aa; 1 1 f — 1 J>l j»o 


(1;0;3) oLjl^loli 
oL;Ia>^I oli (D') ikaJI xrf: f' = -1 Jj*i j_a 
A(1;0;3)ikiJI < y jil (1;0;3) 



(D'). (D) du>j? UU4.4 
t-c _J jL*i?Uo (D'). (D) jil 



xa£ 


r-i + 1 = -2 + 1 ' 

12 + r = 4 + 2f 


aJu. J - I J^-i 


(D) j^> AiaiJI Jj£ f—-4 J»| ^y> 


(Q) x-2y+ g =0 jil A J^L, ^JJI (Q) —JU 
J-i- [AB] i^kaJJ (P) ^j*l\ j^l © 
J LJ?U Lcl*j; J-i. j I ^ ^ l$ *' dL. ~o> 

(p) : -5x+|3/- J 5 - 6=0 jij ab(-5;-|;|) 


(P) jA ju iiLJLI j . AB = 3 n/ 3 . Be(P) © 

,JJ_^*JI Jai—il ^ B jil 3 V3 2H_ j> 

" 3y/3 
(P) 

Ju. C~~J C .B .A JaiJI .1 

. L jv .....a jil sx>lj 

(P)jjl-J i-jjlSjj aJ^Lh-a ax+bi/ + c g + d = 0 .2 

T2a-b + 3c + d = 0 
j-a + b + 2c + d = 0 
l-b + 4b + d = 0 

d jL^>l j c .b .a J-«£lavil oli * 1 J-1 J^< 
2x + 5y + 4 3 -11 = 0i^(d = -11 Uo) 
(ABC) J . I aJ jL«_a ^ j 









JJLuuhXI 9 ^jLg-LTI 


77.77 = 0 * 17(3 ;- 1 ; 0 ) . 77(1 ; 3 ;- 1).2 

(P) Jl ^ -if (D) ^ A(-2 ; -1 ; 2) ^ ii«JI 

•oLjl>-.(D).(P)oil 
77.77= 0 .77(1; 1; 1) .77(1; 1;-2) .3 
(P) Jj ^ (D) ^ A(4 ; 0 ; 3) ^ <0^1 

•(D)C(P) jil 

Oli aLi-JI. J jl*i?ULJo (P) .(D) .1 

/_ 15 .6.1 2) oUlo>^ 

oUlj^loliiliiJI J (P) .(D).2 

( 10 ; - 5 ; 2 ) 

jUJa^i (P') .(P) .1 

.(.Jai J jlISJw j jLj Jao) 

.(Uli) jljl^ (P') .(P). 2 
■ r .av...^ J jl^Uu* (P') .(P). 3 

Jj>Ull x>t j ( 3x ‘ 2 V - 3 - 9 = 0 
J l x " V + 2 g + 2 = 0 

a:....>11 I - h ... j *>LJ 'S j . Ua■j ( g = f 3^0 ) 

fx = 5r + 13 

(teR) Jv/ = 7r+15 : (P').(P)uy d>-iil 

U =* 

J-J-w v — o J (P') . (P) . 4 

r x = r 

(f e R) .• y = 2f -1 J Ja -~.j 
.5=5t-6 

jil jljlji* (R).(P).l © 
(p)n(Q)n(R) = (0) 
^1 (A) -ioil J tfjJLt (Q) .(P) • 2 


(t^R) . 


^x = -f + 1 

1 / = 3 ^la ....^ • ’ ’ ^ " ■ 

= f 


.(-5 ; -2 ; -5) oLiL>**l oli 
oli (D') JJ> ikiJI f' = -3 Javi j^> 
.(-5;-2;-7) oUl^'l 
<o> j ikD iJ J jtf(D'). (D) jil 
.( j.... a l ^ 1 ft... i (D ) .(D) 

jujljii« (A) .(A) Lcl*»» . 1 © 

« 

j| jLaialLjo Lft^i 

|t=0 jj |3 + 5f=2 + r' 

\r' = -1 ‘ \7 + 4t = 6-t' 

(A)^A(3;-2;7) jJ r=0 

(A ) j j* A aJaiJI l j—aj Ja£ t* = -1 

A ikiJI J jtfJ-L> (A') .(A) jiJ 

(P) ,^-Jd n (a ; p ; «) ^Ul ^L*4JI . 2 

j^l*-£JI Jlc ^i_^c (A') .(A) ^aJI 

v (-1 ; 3 ; -1) .77(5 ; -1 ; 4) au^yJl 

. jlj, 8 a- / 5a - 11 + 48 = 0 oil 
J 5 \-a + 3|i - w = 0 J • 

.8/0 a-» (a; p; s) = (~ s; ^ ; s) * 

(a; p ; 8) = (-11; 1; 14): 8 = 14 J>i j 
(P) Jl (2; 1 ;6) oUlj^l oli ilaiJi 
i-jjliyi iJibw 11x-y-14j +63 = 0 jil 

.(P)^^^JJ 

(P)j^^^U^l*4n(2;-1;1).1 © 
(D) ,.,.a:...ftU ^bui u (1 ;-3 ; 1) 
iiJaJj J jl*i?u^i (D) .(P) jil il .ti ^ 0 

(t = -j J*i^)-(-f ; 3 ;f) 















JjLuJJ 9 UUI 


A'H = -§■ • y 










n 




M 















y 

< 

























H 




/ 

l' 



y> BC.AM = -10 M JaiJI 
L-vJj lJ 1*1*4 BC J-aj 3 H J ii a •••'. 

2 x -y + 4 5 -16 = 0y*i AM.n=-4 © 
yi~~°y M JafcJli*^** 

,j ,. c UaiJI jV® M JaiJI It 

:hMl Uj$> S »/ y 2MA 2 + 3MB 2 = 200 
4li>j oL^ j B(3) .A(2) OuiaiJI j^y G 
1 + * ' g ’ ’ ’3 BeS .A«S 

djaill ^ M(x; y ; 3 ) -laiJi 
;Jil*iloli»>Jly 2MA 2 -3MB 2 = -10 c~i 
o)(7;8;0) UjS> .(x- 7) 2 + (y - 8) 2 + 5 2 = 64 

.8 Ift Jai u>~aj j 

^Uaill j-° M(x ; \j ; 5) -laU 1 

MA 2 -MB 2 = 304. 



















— 
















/ 



1 



3H 



^l*4Jl ^ u(-1;0;1) 

(r) »T: 1; |; 1 

.(p)n(Q)n(R) = (0) oil 

yyJLi (A) ii y (Q) *( p ) • 3 

rx = f 

_2 1 
(te R) J V ” “ 3 f + 2 

« = -it+ i 

^ J 3 4 

(r) yt 

A ( 0: 'I ; 'l) y 0 ^^. ( R ) j ( A ) 

,(P)n(Q)n(R) = {A} oil 

(x;\/; 3 ) = (1 ;2;3). 1 © 
A(1 ; 2 ; 3) ikiJI y o>UI oly~il 

J^4j i:”>UJI ol>y—il • ^ u~^ ^ 

£ 

.<Lki) ijl y 

oLy-il JjJ^-l y ^ ^ W 1 • 3 

j>« r . a 7 —0 y ii*^l 

rx - r 

5 , . 9 , 

_V _ " 2 2 


(t e R) . . 


.3- 2 r+ 2 


y_^-*Ji yy~ii y 

iiajjjl y (AB) ^Lc 
^ij^jJI laa.J H * H 
1 H = 3 jlAB.IH = 15 C~a».(AB)J^MiiaIiJ 
([AB] I jLsi^l yiJ L*) (IH .AB) 

M(x; y ; 5 ) -laiJl © 

iJiUlL jydl ,#>-11 J* MA 2 - MB 2 = -10 
4 v/ - 2<^ + 5 = 0 iLJjl^yjJI 


BC #la£l y> w->oll j' 0 

Ju; o'j *»j- «11 piha ..11 A t H ■ ■• 1 • 1 

yJ&(BC) 













/ 







(P) 










M 






















/ 







h 

1 

■ 


A ,M ydaiJI 
V-V” lift 


BC. AM = BC- /VH = 12 W J 
yi , /vh = 3 oi! lT* 5 ^ A ' H 4 BC 
BC.AM = 12 y^ yll M iaiJI it_^v> 
. L-oJaU LcOui BC j H J « ■ ■ ■ ; ^j^l ^ 
/VH .BC BC. AM = BC./VH =-10 . 2 









































































.(Q) n (2 ; -1 ; 2) . 4 

.jljuLcjo (Q) »(P) ji] jlx«L*JLo AB i tl 

iJiL*-o 2x -v/ + 2j+ 12 = 0.5 
.d(A ; Q) = 3 .AB = 6 .(Q) JJ 
it j S j>_^JI £y> h Jy. iiL-il ^ d(A ; Q) 
d(A ; Q) < AB Ll-jJ .(Q) 
*. Ife^iai »yli ^ S (Q) ji] 

U;„.L I A' U/y. j x = V6 2 - 3 2 = 3 V3 c~> 
7f C~> (Q) ^ A ikidJ 
•A'e(Q) j jOjlyia AA'(x 0 +1 ; } / 0 +1 ; 5o +1) j 

A'(-3 ; 0 ;-3) jit 

AC(-2; 1;-1) jAB(0;1;2) jUl*UI.1@ 

.sx>lj <uq la.’.'.. -1 ^yix-... 1 C . B .A ji) uy_j 

^ j u j it ti. AC = 0 j n. AB = 0.2 

(ABC) = -3x-4y+2j-6 = 0 . AC s AB Js. 

.(PJJ^U^Oui 7^(2; 1 ;2). 3 

.(Q)J^U^ n 2 (1;-2;6) 

.jl*J?Uu* (Q) 3 (P) ji] n 2 3 n i 

rx = -2 + - \ 

5 

- y = -2r- ^ aL-j: .p-i 1 — 4 


i»x>Ij i-AU.V...<I D .C .B . 1 

4_jjl5yjJI AiJilau) (P) L y iw> j>r*^ ji] 

2x+i/ + 5 + 2 = 0 ^ 

(P) Jj^VA(1;2;0).2 

n lSjL*! AH LjjJ H(x 0 , y 0 ,3 0 ) 

.((P) t _ s —ls>LJI n ) 

f *o = 2f + 1 

He(P) ~ cy Li>J a _-,tc~> j y 0 = t+ 2 ji] 

U = t 

.H(-1; 1 ;-1) ji] 
x-4iy + 2j + 7 = 0.3 
. LJ?U UL*-i BC JJL 3 H J-4 ^JJI (R) 

rT(1;-4;2) «n(2;1;1) jl~J?UI jlcU-iJI 

* 

.jljuoOcLa (R) *(P) ti] jl-ul*j^> 

(2x + y + 5 + 2 = 0 ^,^.4 
,x-4 V + 2 5 + 7 = 0 

Ua^j('^3) J^L^I x>l jLix-l^- 4 


rx = -2 t _5 
r 3 f 3 


t e R . 


t/=it+i :(A) ) < : iT ... J J Ja^^JI 


.5 = t 


(R).(P) .(A) Jit O JaiL-o L.K.O'bjJ.5 


^5 _ f -| . . 

.r = 4 - . 4 

4 

^ (ABC) (D) jfcu.-iki 

« * 

r+2+1^0 .r v ^yo ( _ ? L ? A> ijs. ^ (1*5 

• Jj>y G ji] 


• IG " 3 + t IC ‘ 1 (° : '3; 3 )^ 

• 0<o^— r<1 ! t iXt Ji" J>l j* (-> 

0*^1 

,C ikiJI t L.i—•■L [IC] AjJaaJI ^J] 0 »' ■ ■ " G ji] 

• t= 3 ^ y+T = i 

.[IC] .. a 1 ~ ■ a G 1 f = 3 !_[>! t y» 


00' =\/3 4 -vvy^J! Jlc 

S(A;AB) 1 

(x + 1 ) 2 + (i/ + 1 ) 2 + (3 + 1 ) 2 = 36 
(P) AB(4;4;-2) .2 

(P) : 2x + 2y - z -15 = 0 .BJ—i^Ulj 
jit 1 $x>1 3 Aj *L j—.. I ^ylx E i D . C 5 •) t • 3 

f x=-3 + ^+2n 

\y=-2\ 1141 *A-> (Q) jyj 

U=-3-2).-2n 
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oULoSJl j 4 .j.lcLa)i tZiUUSJb J ;,c ~ * j 2007 ^ ^'um *IJlu< 4 ii i >ln1 

. I 4 J ^ia4J1 4 

t 2LJUJI j**a LUH L_iLI5Jt l_LA {y» i_jb JS j»U^_) 
.^U-U)* ^j# 3JjljJ) 4_>niLmVl Jb 

• U*i |%SL»bJt ^4 ttj JpljJaJt 
.4JLa4l« Jj1>»i 4_4Jb jj» JjLuk4 j 
■i-ibSl) ol->4,4*rt)t .JaI) JjL—• j 

4JI I n 4 J Lu^4J 220 jjt^i «,^xll I Juft J 4 Ittj 

^ 4J>L>44 4JL^4 J Lb^j 460 J-4 joSi jyfj tfUuYl JUli US 
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